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VIA FEDERAL EXPRESS

Cheryl W. Smith

Senior Remedial Project Manager

United States Environmental Protection Agency
345 Courtland Street Northeast

Atlanta, Georgia 30365

Re:  Remedial Technologies, Alternatives Screening
Technical Memorandum
Olin Chemicals/McIntosh Plant Site
Mclintosh, Alabama

Dear Ms. Smith:

As part of the continuing preparation of the Feasibility Study for the subject site, the
Remedial Technologies, Alternatives Screening Technical Memorandum (RTASTM)
is being submitted today. This document builds on several previous submissions.
The identification of candidate technologies and the evaluation of whether treatability
testing would be required for OU-2 were presented in the Candidate Technologies
Technical Memorandum (May 14, 1992). Tables 8 and 11 of today's submission are
based on that document. A revised Remedial Action Objectives Technical
Memorandum (RRAOTM) was submitted on April 30, 1992. The RRAOTM
presented a list of remedial action objectives (RAOs) based on the preliminary results
of the site characterization work and an evaluation of the potential Applicable or
Relevant and Appropriate Requirements (ARARs). The RAO:s are reiterated in
today's submission as Table 5. The scope of this Remedial Technologies,
Alternatives Screening Technical Memorandum (RTASTM) is as follows:

. Develop general response actions (GRASs)

. Identify, screen and select remedial technologies and process options;
and

. Assemble remedial alternatives.

The Candidate Technologies Technical Memorandum (CTTM) submitted to EPA on
May 14, 1992, included candidate technologies only for Operable Unit 2. The CTTM
was limited to OU-2 because Phase III sampling for OU-1 included samples likely to
affect candidate technologies, whereas OU-2 Phase IlI samples were only to
determine extent. Therefore, a more complete identification and evaluation of QU-1
candidate technologies could be conducted after completion of the Phase III activities.
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Today's submission includes the CTTM for OU-1 as part of the RTASTM to allow
for evaluation of the Phase III data to appropriately select the OU-1 candidate
technologies, with minimal impact to the overall RI/FS schedule (J.C. Brown, July
17, 1992). The candidate technology list for OU-1 is incorporated as Appendix A.
The combined document is referred to as the RTASTM because the major emphasis is
on screening the technologies and process options.

Future work on the feasibility study will include screening the assembled alternatives
based on cost, effectiveness and implementability, and then conducting a detailed
analysis of the alternatives that are retained after the screening process.

Please let me know if you have any questions regarding this submission or work in
progress at McIntosh, Alabama.

Sincerely,

OLIN CORPORATION

g

—

. ‘L /“
., '_ LT /\‘.\’\—-\
:I C. Brown
Manager, Environmental Technology
\jcb\159
Enclosure
cc: W. A. Beal W. G. McGlasson (w/o att.)
D. E. Cooper (2) J. L. McIntosh (w/o att.)
W. J. Derocher T. B. Odom
M. L. Fries (w/o att.) R. A. Pettigrew
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INTRODUCTION

Olin Chemical Corporation is implementing a remedial investigation/feasibility study
(RI/FS) at their McIntosh, Alabama facility. The feasibility study is being conducted
to develop and evaluate alternatives for an appropriate remedial action in order to
prevent or mitigate the migration, release or threatened release of contaminants from
the site. The purpose of this remedial technologies, alternatives, screening technical
memorandum (RTASTM) is to identify and screen potentially applicable technologies
and process options, and develop remedial alternatives for further evaluation. This
document also includes the revised candidate technology list (Appendix A).

1.1 SITE BACKGROUND

The Olin Chemicals McIntosh plant is located approximately one mile east-southeast
of the town of MclIntosh, in Washington County, Alabama. A site location map is
presented in Figure 1. The property is bounded on the east by the Tombigbee River,
on the west, by land not owned by Olin, west of U. S. Highway 43, on the north by the
Ciba-Geigy Cornorati~n nlart site and on the south by River Road.

Olin operated a mercury cell chlorine-caustic soda plant (constructed in 1951) on a
portion of the site from 1952 through December 1982. In 1954, Olin began construction
of a pentachloronitrobenzene (PCNB) plant on an adjacent portion of Olin property.
The plant was completed and PCNB production was started in 1956. The McIntosh
plant was expanded in 1973 to produce trichloroacetonitrile (TCAN) and S-ethoxy-3-
trichloromethyl-1,2 4-thiadiazole (Terrazole®). The PCNB, TCAN and Terrazole®
manufacturing areas were collectively referred to as the crop protection chemicals
(CPC) plant. In 1978, Olin constructed a diaphragm cell caustic soda/chlorine plant,
which is still in operation. The CPC plant and mercury cell plant were shut down in late
1982. The Mclntosh plant continues to operate and produces chlorine, caustic soda,
sodium hypochlorite and sodium chloride and blends hydrazine.

90B449C-6/449RTAST.TXT OLIN 1 10-06-92
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The Olin Mcintosh plant currently monitors and reports on numerous facilities within
the plant that are permitted through the U. S. Environmental Protection Agency (EPA)
and the Alabama Department of Environmental Management (ADEM). These include
water and air permits as well as a Resource Conservation and Recovery Act (RCRA)
post-closure permit. The RCRA post-closure permit includes groundwater protection
for closed RCRA units including the weak brine pond, the stormwater pond and the
brine filter backwash pond. The post-closure permit also requires corrective action for
releases of 40 CFR 261 Appendix VIII constituents from any solid waste management
units (SWMUs) at the facility. There are no active RCRA units at the facility. Olin
also has permits for three injection wells for mining salt and a neutralization/percolation
field.

In September 1984, Olin’s McIntosh plant site was placed on the National Priority List
of the Comprehensive Environmental Response, Compensation and Liability Act
(CERCLA) or "Superfund.” Groundwater contamination at the site has been established
based on the results of various investigations. Mercury and chloroform are the principal
contaminants identified in groundwater at the site. Mercury contamination was
evidently caused by the operation of the mercury cell chlor-alkali plant during the period
1952 to 1982. The cluu.ufc.m contamination is probably a degradation product from
the operation of the CPC plant from 1954 to 1982.

Investigations have also indicated contamination in a 65-acre natural basin, herein
referred to as the "basin," located on the Olin property east of the active plant facilities.
This basin received plant wastewater discharge from 1952 to 1974.

On May 2, 1990, Olin signed an administrative order by consent (consent order) issued
by EPA for the preparation, performance and oversight costs for the RI/FS at the
McIntosh plant site. The final scope of work was attached to the consent order. A
work plan was developed in partial fulfillment of the work items to be performed under
the jurisdiction of the consent order and submitted to EPA on December 15, 1990.
EPA commented on the work plan on April 4, 1991; an amended work plan was
submitted to EPA on May 25, 1991 and approved on July 17, 1991.

90B449C-6/449RTAST.TXT OLIN 2 10-06-92
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Two operable units have been designated for the facility. Operable Unit 1 (OU-1) is
the plant area (all of the Olin property except the area defined as OU-2). Operable
Unit 2 (OU-2) is the basin, including the wetlands within the Olin property line and the
wastewater ditch leading to the basin. Figure 2 is a facility layout map delineating the
boundaries of the two operable units.

Following approval of the amended work plan, Phase I activities began with a
bathymetric survey of the basin conducted over a four-day period from July 22 through
July 25, 1991. This was followed by Phase I sediment and surface water sampling
conducted in OU-2 from August 6, 1991 through August 30, 1991. A one-time sampling
of selected monitor wells and corrective action wells within OU-1 was completed during
the period September 9 through September 19, 1991. A vegetative stress survey
involving vegetation sampling and detailed ground surveys for endangered and
threatened plant species existing within OU-2 was also performed in September 1991.
A macroinvertebrate study and fish sampling was performed during the period
November 4 through 8, 1991. Phase II sediment sampling in OU-2 was completed on
November 13 and 14, 1991. The Phase III work, conducted in August and September
of 1992, consisted of sampling soils in OU-1; and surficial sediments, core sediments and
macroinvertebrates in OU-2.

1.1.1  Operable Unit 1

Operable Unit 1 is all Olin property excluding the area designated as Operable Unit 2.
Operable unit 1 contains closed, inactive and active Solid Waste Management Units
(SWMUs). Seventeen of these SWMUs were identified in the amended work plan.
Subsequently, EPA conducted a RCRA Facility Assessment (RFA) that listed 52
SWMUs and six areas of concern (AOCs) (A. T. Kearney, 1991). The list of SWMUs
in the RFA report includes the seventeen SWMUs in OU-1 that were described in the
amended Work Plan.

Olin has conducted numerous closure and removal activities to reduce or eliminate the
potential for releases from the SWMUs in OU-1. Ten SWMUs have been closed or
clean closed under 40 CFR 265. The closed and clean closed SWMUs are listed in the

table below.

90B449C-6/449RTAST.TXT OLIN 3 10-06-92
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SWMUs CLOSED OR CLEAN-CLOSED UNDER 40 CFR 265
Approval by Approval by
Name ADEM U. S. EPA
1. Stormwater Pond (clean closed) May 1, 1986 April 28, 1986
2. Brine filter backwash pond May 1, 1986 April 28, 1986
(clean closed)
3. Pollution abatement (pH) pond August 14, 1985 August 13, 1985
(clean closed) f
4. Weak brine pond (closed) August 9, 1987 June 24, 1987
5. Mercury waste pile storage pad March 12, 1985 (ADEM had Interim
(clean closed) Status Authority)
6. TCAN hydrolyzer (clean closed) March 21, 1984 (ADEM had Interim
Status Authority)
7. Mercury drum storage pad March 12, 1985 - (ADEM had Interim
(clean closed) Status Authority)
8. Chromium drum storage pad February 25, 1986 March 31, 1986
(clean closed)
9. PCB/Hexachlorobenzene storage February 25, 1986 March 31, 1986 '*
building (clean closed)
10. Hazardous waste drum February 25, 1986 March 31, 1986
(flammable) storage pad (clean
closed) !J

Under the regulations (40 CFR 270.1(c)) surface impoundments, landfills, treatment
units and waste piles that were clean closed under 40 CFR 265 are subject to the clean
closure equivalency standards. At the Olin MclIntosh facility, these include the three
clean closed surface impoundments (the stormwater pond, the brine filter backwash
pond, and the pollution abatement (pH) pond) and the one clean closed waste pile (the
mercury waste pile storage pad).

The amended work plan listed ten SWMUs that were not regulated under 40 CFR 265
that have been identified within OU-1. These are summarized below:

0BA49C-6/449RTAST.TXT OLIN 4 10-06-92



Name Status

nhSanitary Landfills (2) Closed, 1978 and 1984
Old Plant (CPC) Landfill Closed 1976, Cap Improved 1984 I
Diaphragm Cell Brine Pond and Overflow Basin | Active H
Ash Ponds (3) 1 Active and 2 Inactive j
Lime Ponds (2) Inactive (Closed in 1978 prior to RCRA)
Hexachlorobenzene Spoil Area Removed Under CERCLA Emergency
—= Removal Actioiﬁ1990 j==J

More details of the closure and removal activities that have been conducted at the site
are presented in the Preliminary Site Characterization Summary (PSCS), that was
submitted to EPA on April 16, 1992.

1.12  Operable Unit 2

Operable Unit 2 consists of the basin (65-acres), the wetlands within the Olin property
line and the wastewater ditch leading to the basin. The basin is a natural feature lying
within the flood plain of the adjacent Tombigbee River. During the seasonal high water
levels (approximately 4 to 6 months per year), the basin is inundated by, and thus
becomes contiguous with, the adjacent river.

The plant wastewater ditch currently carries the NPDES discharge and stormwater
runoff from the east and southeast nonmanufacturing areas of Olin property to the
Tombigbee River. From 1952 to 1974, plant wastewater discharge was routed through
the basin and then to the Tombigbee River. In 1974, the discharge ditch was
constructed (approximately 800 feet long during the non-flood season) to reroute the
wastewater directly to the Tombigbee River, bypassing the basin itself.

In 1988, Olin completed the Basin Study Report (Olin, 1988). This study was done to

provide information for the remedial investigation in accordance with CERCLA and in
response to a Forward Planning Study of 1986 (Camp, Dresser, McKee, 1986).

90B449C-6/449RTAST.TXT OLIN 5 10-06-92
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Sampling of both sediment and basin water was conducted on December 8 and 9, 1987,
under the observation of EPA Region IV officials. The samples were analyzed for
mercury and a list of chlorinated benzenes. Mercury, dichlorobenzene isomers,
pentachloronitrobenzene and hexachlorobenzene were detected in the sediment samples.
Mercury concentrations i~ the basin surface water samples were reported at or below
the Safe Drinking Water Act, Maximum Contaminant Level (MCL) of 2.0 ug/l. None
of the organic analytes were detected in the surface water.

1.2 SUMMARY OF SITE CHARACTERIZATION

The site characterization activities for the RI consisted of evaluating existing data from
previous investigations and existing sources, and sampling of the environmental media.
The results, which are summarized in this section, are the basis for selecting candidate
technologies. These results, when combined with remedial action objectives, are the
bases for screening the technologies and process options and developing remedial
alternatives. More details of the site characterization work are provided in the
Preliminary Site Characterization Summary (PSCS).

Source Evaluation

A source evaluation was conducted for OU-1 by reviewing the existing RCRA monitor
well data (37 wells and 17 monitoring events). The source evaluation identified the old
(CPC) plant landfill as a potential continuing source of groundwater contamination for
organics. The dense brine containing mercury in the vicinity of the former weak brine
pond was identified as a potential secondary source of mercury to the groundwater. The
sediments deposited in the basin and the ditches were identified as the primary source
in OU-2.

-1 On-si w
There are two aquifers beneath the site, the Alluvial Aquifer and the Miocene Aquifer.
The Alluvial Aquifer is generally unconfined, composed primarily of sands, and varies

in thickness from about 55 to 80 feet in the plant area thinning to less than 40 feet at
locations in the west plant area. In the vicinity of the site the average permeability (K)

90B449C-6/44SRTAST.TXT OLIN 6 10-06-92



Woodward-Clyde
Consultants

3 8 277
is estimated to be 57 ft/day, the average transmissivity is estimated to be 3,500 ft?>/day,
and the specific yield is estimated to be 0.20. The Alluvial Aquifer and the Miocene
Aquifer are separated by the Upper Miocene Confining Unit, which is interpreted to be
laterally continuous at the site and approximately 80 to 100 feet thick. The underlying
Miocene Aquifer is the major source of drinking water in the area. Data from the RI
sampling and ongoing RCRA sampling were used to characterize the groundwater.
Thirty-three selected on-site wells (monitor, production, and corrective action) were
sampled for the RI/FS. The selected wells were sampled and analyzed for the
following constituents as specified in the EPA Contract Laboratory Program (CLP):
Target Compound List (TCL) volatile organics; TCL semivolatile organics; TCL
pesticides/PCBs; Target Analyte List (TAL) mercury (total and dissolved); a subset of
the Target Analyte List that includes the thirteen metals on the priority pollutant list
and cyanide. The groundwater samples were also analyzed in the laboratory for chloride.
Field analyses included pH, specific conductance and temperature.

Table 1 summarizes the TCL and TAL constituents reported in the groundwater
samples. Mercury and organics (dominantly chloroform, chlorobenzene and the
dichlorobenzene isomers) were reported in samples from the on-site monitor wells
screened in the Alluvial Aquifer. Figure 3 and Figure 4 delineate the estimated areal
extent of mercury and organics in the groundwater, respectively. The data indicate that
Olin’s Corrective Action Program, a five-well pump and treat system, is effective at
recovering groundwater migrating from any known, past or current sources.
Chlorobenzene, 1,2-dichlorobenzene and 1,4-dichlorobenzene were reported in the
groundwater sample from a process water well screened in the Miocene Aquifer. The
contamination in the Miocene Aquifer appears to be localized in the vicinity of the
process water well. Because of the extensive pumping of the Miocene Aquifer for
process water (two wells pump continuously at approximately 1,000 gpm each) it is
believed that there is little potential for contaminant migration away from the facility
in the Miocene Aquifer. The Miocene Aquifer contamination is being addressed in
more detail for the RI report.

90B449C-6/449RTAST TXT OLIN 7 10-06-92
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Forty-three domestic wells within a 3-mile radius of the facility were identified as
drinking water wells. Thirty-four of these wells were determined to be feasible for
sampling. The 34 wells were sampled as part of the site characterization activities. The
samples were analyzed for total mercury, TCL volatile organics, total organic carbon
(TOC), total dissolved solids (TDS), total suspended solids (TSS), and chloride. The
TCL volatile organics were selected as the organic analytes based on the results of the
on-site sampling. The TCL semivolatile and pesticide/PCB analyses were not included
based on their low concentrations in on-site groundwater.

The results of the off-site groundwater sampling are summarized in Table 2. Mercury
was reported in only one sample and volatile constituents were quantified in three
samples and estimated (because they were less than the validated quantification limit)
in eight other samples. All reported concentrations were well below the respective EPA
Primary Drinking Water Standards.

OU-1 Soils

This discussion of OU-1 soils is based on a preliminary review of Phase III analytical
data. The data are currently being validated as per Functional Guidelines, which may
affect the interpretation of the analytical results. Phase III data are summarized below
only for the purpose of this technical memorandum. Additional details and data analysis
will be presented in the draft RI report based on the final validated data. Any
modifications to the selection of treatment technologies or alternatives indicated by the
detailed review of the Phase III results will be reflected in the draft FS report.

The purpose of the Phase III soil sampling in OU-1 was to investigate the old plant
(CPC) landfill, which has been identified as a potential continuing source of
groundwater contamination, and to sample additional SWMUs/AOC: identified in the
RFA as requiring further investigation. Based on a review of the information presented
in the RFA report and Olin’s knowledge of past operations of the facility, the following
closed SWMUs and AOCs were sampled.

90B449C-6/449RTAST.TXT OLIN 8 10-06-92
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. Former CPC plant
. Old plant landfill drainage ditch
. Sanitary landfills
. Lime ponds
. Former Mercury cell plant
. Strong brine pond
. Well sand residue area

Figure S shows the OU-1, Phase III sample locations. Appendix B summarizes the
preliminary TCL and TAL Phase III results that were reported above the
quantitation/detection limits for the old plant (CPC) landfill, the former CPC plant, the
old plant landfill drainage ditch, and the sanitary landfill samples. The results for the
other SWMUs/AOCs are summarized in the discussion.

When concentrations exceeded the calibration range for the GC/MS instrument, the
sample was diluted and reanalyzed and only the result from analysis of the dilution is
listed in Appendix B (with a D qualifier). The resuits for both the original and diluted
analyses are listed for the pesticide/PCB data pending further review and data
validation. The common laboratory and field contaminants that were reported in the
samples (acetone, 2-butanone, carbon disulfide, methylene chloride and bis(2-
ethylhexyl)phthalate) are listed in Appendix B, generally followed by a B qualifier
indicating that they were also detected in an associated blank sample. Because these
analytes are considered field and laboratory contaminants at the reported values, they
are not addressed further. The target compounds are the focus of this discussion. The
occurrence of frequently reported tentatively identified compounds (TICs) is addressed
in a qualitative manner. Further evaluation of the TICs will be conducted during data
validation.

The four clean closed SWMUs that are subject to the clean closure equivalency
demonstrations (the stormwater pond, the brine filter backwash pond, the pollution
abatement (pH) pond and the mercury waste pile storage pad) were also sampled during
Phase III. These results will be presented with the clean-closure equivalency
demonstrations.

90B449C-6/449RTAST TXT OLIN 9 10-06-92



Woodward-Clyde
Consultants

5 8 127°

Old Plant Landfill. The site of the old plant (CPC) landfill (Figure 2) was utilized until
1972 to neutralize acidic wastewater from CPC plant operations. Neutralization was
conducted by flowing the wastewater over piles of oyster and clam shells. The flow was
then directed by an overflow ditch to the main plant wastewater ditch. Plant personnel
indicate that the former landfill also received organic wastes from the former CPC plant
consisting of hexachlorobenzene and trichloroacetonitrile residue. It is reasonable to

assume that other organic wastes from monochlorobenzene production were also placed
in this unit.

Four soil borings were completed in the landfill area through the residual waste material
and underlying clay aquitard and 20 feet into the underlying Alluvial Aquifer. The soil
and residual waste samples were analyzed for CLP TCL volatile organics, TCL
semivolatile organics, pesticides/PCBs and the selected list of TAL constituents. A
minimum of four samples were collected from each boring at the following intervals:

. One sample of the residual waste material

. One sample from the base of the underlying clay aquitard

. One sample of the underlying Alluvial Aquifer, from the interval
showing the highest headspace measurement

. One sample from the base of the boring

The lithologic descriptions from the Phase III borings indicate that the landfill area is
overlain by top soil and a 2 to 4 foot clay cap. Silty clay fill material, from about 4 to
12 feet thick, was encountered beneath the clay cap in each of the borings. This fill
layer contains residue of the waste that was disposed in the landfill. Shell, rock and
wood fragments were found throughout the fill, and in boring BOP2, the fill/waste zone
contained about six feet of a lime substance. Saturation at the base of the fill/waste
zone was apparent in each of the borings. The most distinct saturated layer was
encountered at boring BOP1, located in the northwest corner of the landfill. An
approximate nine foot zone of very wet, loose silt/clay, with little or no apparent
strength was found beneath the fill/waste material at BOP1. A stiff, gray, red and
brown clay ranging from 3 to 17 feet thick, was encountered beneath the fill/waste and
saturated zones. Each boring penetrated 20 feet into the reddish yellow, fine to coarse
grained sand of the Alluvial Aquifer. The sand was described as damp to wet at the

90B449C-6/449RTAST.TXT OLIN 10 10-06-92
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base of the borings. Total depths for the four landfill borings ranged from 40 to 48 feet
below ground surface.

The preliminary results for the volatile organics and semivolatile organics are
summarized in Table 3. The constituents most commonly detected in the samples from
the fill/waste zone included the target organic compounds chlorobenzene, the
dichlorobenzene isomers, 1,2,4-trichlorobenzene, 1,2,4,5-tetrachlorobenzene, and
hexachlorobenzene. Hexachlorobenzene was detected in the fill/waste samples at
concentrations from 13 mg/kg to 170 mg/kg. Pentachlorobenzene and
pentachloronitrobenzene are the most common TICs that were reported in the fill /waste
samples, at estimated concentrations ranging from 1.5 mg/kg to 140 mg/kg for
pentachlorobenzene and 1.3 mg/kg to 250 mg/kg for pentachloronitrobenzene. Based
on the Phase III analytical results, the fill/waste zone generally contains less than 0.1
percent chlorinated organics.

A sample of the loose saturated silt/clay found in BOP1 was collected for analysis. The
results were similar to the analyses of the fill/waste material. The volatile constituents
chlorobenzene, benzene, chloroform, and tetrachloroethene were detected in this
silt/clay sample. Chlorobenzene was the volatile constituent detected at the greatest
concentration (60 mg/kg). Semivolatile chlorinated benzene concentrations ranged from
71 mg/kg for 1,3-dichlorobenzene to 140 mg/kg for hexachlorobenzene.
Pentachlorobenzene and pentachloronitrobenzene were reported at estimated
concentrations of 75 mg/kg and 250 mg/kg, respectively.

The volatile organic compounds were more common in the clay than the overlying
fill/waste material; chlorobenzene was reported in all five clay samples at concentrations
ranging from an estimated concentration below the quantitation limit of 0.007 mg/kg
at BOP3 to 7.3 mg/kg in BOP1. The semivolatile compound hexachlorobenzene, which
was the target compound detected at 170 mg/kg in a fill/waste sample, was detected in
only one of the clay samples at an estimated concentration below the quantitation limit
of 0.4 mg/kg (BOP4). The dichlorobenzene isomers were reported in clay samples from

the two western borings, at concentrations up to 74 mg/kg (for 1,4-dichlorobenzene in
BOP4).

90B449C-6/449RTAST.TXT OLIN 11 10-06-92
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The target organics detected in the Alluvial Aquifer material included chlorobenzene,
1,1,1-trichloroethane, chloroform, benzene, the dichlorobenzene isomers, 1,2,4,5S-
tetrachlorobenzene, 1,2,4-trichlorobenzene, hexachlorobenzene, fluoranthene, and
phenol. Similar to the data from the clay samples, there are distinct lateral variations
in the reported concentrations in the Alluvial Aquifer material. The semivolatile
chlorinated benzenes were detected in samples from the two borings on the western side
of the landfill (BOP1 and BOP4) up to 150 mg/kg for 1,4-dichlorobenzene, but were not
detected in samples from the two eastern borings. Similarly, the volatile concentrations
were higher in samples from the western borings BOP1 and BOP4 with chlorobenzene
up to 46 mg/kg, but were less than 0.05 mg/kg in the aquifer samples from eastern
borings BOP2 and BOP3.

Phenol was detected in both the clay and the Alluvial Aquifer material in borings BOP2
and BOP4 and also the loose silt/clay sample from BOP1. Phenol is not a common
constituent found in the groundwater at the Olin facility.

Pesticide/PCB compounds were reported in the CPC landfill samples, at concentrations
less than 1.0 mg/kg. A preliminary review of the data suggests that identification and
quantification of some of the reported pesticide/PCB analytes may be suspect, possibly
due to interferences from the waste material. Additional investigation of these
analytical issues will be conducted as part of data validation, and will be reported in the
draft RI report. Based on the pesticide/PCB concentrations reported in the preliminary
data as compared to the semivolatile and volatile results, the pesticide/PCB results

should not significantly affect the selection of technologies and alternatives for OU-1
soils.
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Mercury concentrations detected in the fill/waste samples are summarized below:

127

Boring Sample Interval TAL Mercury I
(Y] Concentration
(mg/kg)
BOP1 10-12 <0.25
BOP2 2-8 571
BOP3 4-5 21.7
BOP4 4-6 406
— o

Mercury was detected in the silt/clay sample from BOP1 at a concentration of 0.42
mg/kg. Mercury was only detected in one of the five clay samples (BOP21 at 0.62
mg/kg) and mercury was not detected in any of the Alluvial Aquifer samples.

Considering analytical variability and natural variations in soils, the preliminary TAL
results indicate that the reported concentrations of the TAL analytes (other than
mercury) in the CPC landfill samples are generally within a range commonly found for
naturally occurring soils.

Former CPC Plant. Two soil borings were completed at the western and southern
boundaries of the former CPC plant area. The two borings were drilled to depths
between 10 and 20 feet into the underlying Alluvial Aquifer. Four soil samples were
collected from each boring and analyzed for CLP TCL volatile organics, TCL
semivolatile organics, TCL pesticides/PCBs, and the selected list of TAL constituents.

The samples were collected at the following intervals:

. One sample from the upper clays, from the interval showing the highest
headspace measurement
. One sample from the base of the upper clays
90B449C-6/449RTAST. TXT OLIN 13 10-06-92
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. One sample from the underlying aquifer, from the interval showing the
highest headspace measurement
. One sample from the base of the boring

The former CPC plant area borings encountered 10-12 feet of clay overlying sands and
silts of the Alluvial Aquifer material. The boring completed to the south of the plant
was to a depth of 20 feet; the one completed to the west of the plant was to 32 feet.
Groundwater was not encountered in either of the borings. The preliminary analytical
results are presented in Appendix B. There were distinctly different results from the
two borings. Hexachlorobenzene was the only target chlorinated benzene detected in
the clay sample from the boring completed to the south of the former plant (BCP2) at
an estimated concentration below the quantitation limit of 0.13 mg/kg. Chloroform was
detected in the upper clay material from BCP2 at an estimated maximum concentration
below the quantitation limit of 0.008 mg/kg. No target compounds besides those found
in the blanks were detected in the BCP2 Alluvial Aquifer samples.

The boring completed to the west of the former CPC plant (BCP1) showed
chlorobenzene at a maximum concentration of 0.54 mg/kg in the upper clay material.
The detected, target semivolatile chlorinated benzenes in the two clay samples ranged
from an estimated concentration of 0.2 mg/kg for hexachlorobenzene to 750 mg/kg for
1,2,4,5-tetrachlorobenzene. Pentachlorobenzene was the most common TIC reported
in the clay samples at a maximum estimated concentration of 340 mg/kg.
Concentrations in BCP1 decreased with depth in the Alluvial Aquifer. Only two target
chlorinated benzenes were detected in the bottom sample from BCP1 (30-32 feet):
hexachlorobenzene at 1.5 mg/kg and 1,2,4,5-tetrachlorobenzene at 0.055 mg/kg. The
soil screening data provide further evidence of a distinct decrease in concentrations with
depth. The Organic Vapor Analyzer (OVA) reading in the 12-14 foot interval was 190
ppm, while 10 ppm was reported in the 14-16 foot interval. OVA readings at the base
of the boring were near background.

Mercury was not detected in former CPC plant area samples. Considering analytical
variability and natural variations in soils, the preliminary TAL results indicate that the
reported concentrations of the other TAL analytes are generally within a range
commonly found for naturally occurring soils.
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Old Plant Landfill Drainage Ditch. One shallow soil boring was completed in the

vicinity of the old plant landfill drainage ditch to a depth of approximately 10 feet. Two
composite soil samples were collected from the boring, one from the 0- to 1-foot interval
and one from the 1- to 10-foot interval. The two composite samples were analyzed for
CLP TCL volatile organics, TCL semivolatile organics and TCL pesticides/PCBs, and
the selected list of TAL constituents. Hexachlorobenzene was detected in the 0-1 foot
sample at 5.6 mg/kg and in the 1-10 foot sample at 2.7 mg/kg. Two pesticide/PCB
compounds were detected at low concentrations in the 1-10 foot sample: beta-BHC at
0.0024 mg/kg and 4,4-DDE at 0.0051 mg/kg. Mercury was detected at 0.95 mg/kg in
the 0-1 foot sample and at 10.2 mg/kg in the 1-10 foot sample. Considering analytical
variability and natural variations in soils, the preliminary TAL results indicate that the
reported concentrations of the TAL analytes (other than mercury) in the Old plant
landfill drainage ditch samples are generally within a range commonly found for
naturally occurring soils.

Sanitary Landfills. Three borings were completed at randomly selected locations in the
sanitary landfills. Each boring was drilled to the base of the landfill waste and
composite samples were collected of the waste profiles. The samples were analyzed for
CLP TCL volatile organics, TCL semivolatile organics and TCL pesticides/PCBs, and
the selected list of TAL constituents. The samples were also analyzed for TCLP
mercury.

The primary focus of the sampling was to address the report cited by the RFA
Contractor (CERCLA draft file Summary), which suggested that the landfills received
wastes containing hexachlorobenzene and mercury sludges. Hexachlorobenzene
concentrations in the three samples ranged from 9.5 mg/kg to 44 mg/kg. Mercury
concentrations ranged from 7.8 to 27.1 mg/kg. Mercury was not detected in the extract
from the TCLP tests for any of the three sanitary landfill samples. The reported total
mercury and hexachlorobenzene concentrations probably reflect the disposal of
contaminated fill and other debris rather than direct disposal of waste as suggested in
the report cited by the RFA Contractor. Other organics reported in the sanitary landfill
samples included the target chlorinated benzenes. Chlorobenzene, 1,2,4,5-
tetrachlorobenzene, 1,2,4-trichlorobenzene, 14-dichlorobenzene, and 1,3-
dichlorobenzene were reported in all three samples at concentrations up to 7.4 mg/kg.
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Pentachlorobenzene and pentachloronitrobenzene were also tentatively reported in the
landfill samples at estimated concentrations ranging from 1.0 mg/kg to 3.6 mg/kg for
pentachlorobenzene and 0.16 mg/kg to 31 mg/kg for pentachloronitrobenzene.

Polynuclear aromatic (PNA) compounds (e.g. fluoranthene, phenanthrene, fluorene,
etc) commonly associated with wood treating products were reported in two of the
sanitary landfill samples at concentrations from an estimated concentration of 0.041
mg/kg for fluorene to 4.6 mg/kg for phenanthrene. The occurrence of these compounds
is possibly the result of disposal of treated poles, railroad ties and associated fill
material. None of these constituents were reported in the sanitary landfill groundwater
samples collected as part of the RI activities.

PCBs were reported in two samples, at a maximum concentration of 0.54 mg/kg for
Arochlor 1248. Two other pesticide/PCB compounds were reported at very low
concentrations: endrin aldehyde at 0.0067 mg/kg and gamma chlordane at 0.0036
mg/kg.

Considering analytical variability and natural variations in soils, the preliminary TAL
results indicate that the reported concentrations of the TAL analytes (other than
mercury) in the sanitary landfill samples are generally within a range commonly found
for naturally occurring soils.

Lime Ponds. There are two former lime ponds in Operable Unit 1. The ponds contain
lime (from the absorption and capture of residual chlorine gas) and lime sludges. These
two ponds operated from 1968 to 1976 and were closed in 1979 (prior to RCRA) with
a clay cap, topsoil and grass. The RFA suggested sampling of the lime waste to
determine whether the lime ponds may be a source of mercury to the groundwater in
the area. One soil boring was completed near the center of each of the two ponds. A
composite sample of the buried lime waste was obtained from each boring and analyzed
for mercury (total and TCLP).

The closed lime ponds are situated about 10 to 15 feet above natural grade. Based on

the Phase III borings, the lime waste in these ponds is covered by 0.5 ft. to 6.0 ft. of
clay/sandy clay and about 10 feet of ash material. The ash was used as fill material
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when the ponds were closed and is described as saturated 6 to 8 feet below the surface.
Considering that the water table in the area is about 25 to 30 feet below the lime waste,
the ash is interpreted to be saturated from water that is perched on the lime waste
and/or the underlying stiff clay layer. The estimated thickness of the lime waste varied
from 1.5 feet to 2.0 feet for the two ponds. The preliminary sample results are
summarized below:

i
Sample TAL Mercury TCLP Mercury
Boring Interval (ft) Result (mg/kg) Result (mg/1)
BLP1 16 to 18 13 0.01
BLP2 12to 14 0.46 0.003

The TAL results shown above indicate that the lime wastes contain little mercury. In
addition, the TCLP tests yielded leachate concentrations of no greater than 0.01 mg/]
mercury, indicating a low potential for mercury to be leached from the waste. The
distance from the lime waste to the groundwater table is estimated to be about 25 to 30
feet. The saturation of the ash indicates that the lime waste and/or the underlying clay
have relatively low permeability. Therefore, given these conditions and the reported
leachate concentrations from the TCLP tests, the lime waste is not considered a
significant continuing source of mercury to the groundwater.

Former Mercury Cell Plant. The former mercury cell plant is an area approximately 180
feet by 250 feet that was the site of the structures and operations for the former mercury

cell chlor-alkali plant. The mercury cell plant was shut down in 1982. The area was
decommissioned and capped in 1986. Decommissioning included removal of all
aboveground structures. The concrete pads and foundations were left in place and the
area was covered with asphalt. Sampling was conducted to assess whether any past
release of mercury to the shallow soils is a continuing source of groundwater
contamination. Six shallow soil borings were completed at the former mercury cell plant
area (Figure 5). The borings were advanced to a depth of approximately 4 feet below
the concrete slab. One composite sample of the complete 4-foot interval was obtained
from each boring and analyzed for mercury (total and TCLP). The preliminary results
are summarized below:
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Sample TAL Mercury TCLP Mercury
Boring Interval (ft) Result (mg/kg) Resuit (mg/D)
BMC1 Oto 4 <0.12 <0.002
BMC2 Oto 4 <0.12 <0.002
BMQC3 0tod <0.12 <0.002
BMC4 0to 4 164 0.004
BMCS Otod 038 <0.002

0.16 (Duplicate)

BMC6 Otod 34 <0.002

Total mercury was detected at three of the six sample locations. Leachable mercury
from the TCLP test was detected in one sample (BMC4) at a concentration of 0.004
mg/1; the corresponding total mercury concentration reported in this sample was 164
mg/kg. These data indicate that although mercury occurs sporadically in the soils
underlying localized areas of the former mercury plant, the soil matrix is not conducive
to leaching. Considering that there is minimal downward movement of water in the
area because the soils are overlain by a concrete slab and asphalt cover, the soils
underlying the mercury cell plant are not considered a significant continuing source of
mercury to the groundwater.

Strong Brine Pond. The strong brine pond was a former process unit that was removed
in 1985. It was approximately 350 feet by 350 feet, and constructed partially above-
grade in natural clay. The strong brine pond was a holding pond for the strong brine
process fluid that was removed from the brine wells for use in the mercury cell plant.
The pond was sampled to assess whether mercury-containing brine seeped from the
pond and contaminated the underlying soils to the extent that mercury can be leached
to the groundwater. Two soil borings were completed to a depth of 2 to 4 feet into the
natural soils below the base of the pond. One sample of the natural soil from the base
of each boring was collected and analyzed for TCLP mercury. Mercury concentrations
from the TCLP leachate were 0.005 mg/1 and 0.030 mg/! for the two samples. These
results indicate that while some mercury has migrated to the natural soils beneath the
former pond, the potential for this mercury to leach from the soils is low. The leachate
concentrations indicate that the soils are not a significant source of mercury to the
groundwater, particularly since the depth to groundwater is about 30 feet in the area.
The potential impact to groundwater will be further evaluated in the RI report.
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Well Sand Residue Area. Well sands were generated during the period from 1951 to
1968 from development and operation of the brine wells for the mercury cell chlor-alkali
process. These sands are residues of the natural insoluble material from the salt domes.
During early operation of the mercury cell plant, when the well sands were generated,
they were deposited in mounds in an area referred to in the RFA as the well sand
residue area. The well sand in these mounds is a cemented, granular material that has
the consistency of sandstone, and the area is currently fenced to prevent access. The
well sand material was sampled to determine the mercury content and assess the
leachability of any detected mercury. Samples were collected at ten randomly selected
areas and depths within the mounds; the 10 individual samples were ground and
composited into one sample for analysis (mercury and TCLP mercury). The total
mercury concentration detected in the well sand composite sample was 20.1 mg/kg.
Mercury was not detected in the leachate from the TCLP analysis. Although mercury
is contained in the well sand, the mercury is not leachable (based on the TCLP test).
Also, because of the well sand consistency there is little potential for dust generation or
exposure from incidental direct contact. Furthermore, the well sand area is fenced, thus
limiting the potential for exposure to trespassers.

OU-2 Sediments

Prior to the Phase I sediment sampling, a bathymetric survey was conducted of the
basin. Based on this survey, the maximum depth of the basin is 38.5 feet; approximately
two-thirds of the basin area is relatively flat with water depth less than 6 feet. Core
sediment samples were collected at three sample locations during the Phase I sediment
sampling. Two cores were obtained from the basin and one from the former wastewater
ditch. Each core was completed to an approximate depth of 5 feet and samples were
collected at approximate 1-foot intervals. In addition to the core sampling, 112 grab
surface samples were collected on a grid established at approximate 200 feet spacing
across the basin and the ditches. All Phase I samples were split and analyzed for TAL
mercury by CLP procedures. In addition to the mercury analyses, selected split core
samples and grid samples were analyzed for soluble mercury, pH, total organic carbon
(TOC), sulfide, sulfate, and CLP parameters including the selected list of TAL
constituents, TCL volatile organics, TCL semivolatile organics, and pesticides/PCBs.
The remaining samples were analyzed for selected organic indicator constituents
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(hexachlorobenzene, pentachlorobenzene and pentachloronitrobenzene) using a
laboratory screening technique. The TCL and TAL constituents reported in the Phase
I sediment samples are summarized in Table 3. Five additional cores (3 in the basin
and 2 in the wastewater ditch) were completed during the Phase IT sampling. The core
locations and analytical parameters for the Phase II cores were selected based on the
Phase I results.

The surficial sediments in the basin were described as tan black and dark gray silty clays
and clayey silts with occasionally sands. Except for the samples from the few sandy
areas (3 of 22 samples) greater than 80 percent of the material passes the No. 200 sieve.
The TOC is generally greater than 10,000 mg/l. The water conient is commonly greater

than 50 percent. The sediments in the wastewater ditch were described as a mixture of
soft silt and clay and firm to medium sands.

The dominant constituents related to the Olin facility are mercury and
hexachlorobenzene, with lesser concentrations of other dichlorobenzene isomers.
Additionally, pesticide constituents (dominantly 4’4’-DDT, 4'4-DDD and 4’4’-DDE)
were also reported in the sediment samples. At least one of the DDT constituents was
detected in each of the basin grab samples.

In addition to mercury, other TAL constituents were reported in the sediment samples
at concentrations that may be considered above background (e.g., antimony, cadmium,
selenium, and cyanide). It is not evident whether the repoited concentrations in the
sediments are due to contamination, naturally occurring variations in the sediments or
analytical variability. The significance of these reported concentrations are being
evaluated in the baseline risk assessment. Backgzround samples were collected and
analyzed for TAL constituents during the Phase III sampling to aid in the
interpretations.

Based on the nine cores, at seven locations, the maximum vertical extent of
contamination is estimated to be approximately seven feet, in the basin, near the former
wastewater ditch. Mercury, and organics (hexachlorobenzene and chlorobenzene) were
detected at the base of one of the Phase II cores (5 feet) completed in the current
wastewater ditch. An additional core was then completed at this location during Phase
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III to a deeper depth (6 to 11 feet) and samples from this core were analyzed for |
mercury, hexachlorobenzene and volatile organics. Based on preliminary Phase III
results, hexachlorobenzene was not reported at or above the detection limit in any of
the Phase III core samples; mercury was not detected below a depth of 9 feet; and the
chlorobenzene concentrations in the bottom four intervals (7 to 11 feet) varied from
0.019 mg/kg to 0.34 mg/kg; a chlorobenzene concentration of 0.19 mg/kg was detected
in the 10- to 11-foot interval. %
Mercury concentrations in sediments varied from below the sample detection limit in
the northwest part of the basin to a maximum detected concentration of 290 mg/kg in
the northeast part of the basin. Generally, the data showed three areas with mercury
concentrations greater than 200 mg/kg and two areas with mercury concentrations
between 100 mg/kg and 200 mg/kg.

The distribution of hexachlorobenzene based on the TCL data and the sediment
screening data was used to define the horizontal extent of contamination in the basin
sediments. These data indicate that hexachlorobenzere concentrations (above 2.0
mg/kg) are confined to the southern half of the basin at a maximum concentration of
265 mg/kg. Concentrations were reported below the detection limit in 53 of the 77
basin samples.

Mercury concentrations detected in the grab sediment samples from the sampled ditches
within OU-2 were generally lower than those detected in the basin. The ditch sediment
sample concentrations ranged from less than the sample detection limit to an estimated
concentration of 115 mg/kg  Sixteen of the 35 ditch samples showed mercury
concentrations less than 1.0 mg/kg. Hexachlorobenzene was detected in 22 of the 25
wastewater ditch grab samples at a maximum concentration of 1,002 mg/kg and an
average concentration of approximately 200 mg/kg. Hexachlorobenzene was detected
at a maximum concentration of 7.4 mg/kg in the former discharge ditch, near where this
ditch intersected the current wastewater ditch. Three of the six samples collected from
the former wastewater ditch were reported as not detected. The hexachlorobenzene
concentrations ranged from not detected to 970 mg/kg in the current discharge ditch.
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The horizontal extents of mercury and hexachlorobenzene in the sediments were not

“defined by the Phase I and Phase IT sampling, and additional sediment sampling was
conducted during Phase III. There were a total of 40 Phase III sediment sample
locations in the floodplain area and the two ponded areas to the north of the basin.
The Phase III samples were analyzed for mercury and hexachlorobenzene. Figure 6
shows the preliminary Phase Il sediment results for mercury. The Phase III sampling
was conducted at non-flood conditions, and mercury concentrations above 1.0 mg/kg
were generally found in the water bodies or within the vicinity of the water bodies. The
pattern shown on Figure 6 indicates that mercury concentrations in the floodplain
sediments are dependent on the distance from the water bodies (at non-flood
conditions), and the data are sufficient to interpret the horizontal extent.
Hexachlorobenzene was only reported above the detection limit (0.5 mg/kg) at three
- locations; two locations to the south (adjacent to the former discharge ditch) and one
location in the small pond to the north of the basin. The maximum hexachlorobenzene
concentration detected in the Phase III flood plain samples was 8.3 mg/kg in a sample
from the small pond. The data are sufficient to interpret the horizontal extent of
organic chemicals in OU-2.

A sediment sample was also collected from the Tombigbee River during Phase III,
approximately 50 feet from the outlet of the current discharge ditch. Preliminary results
indicate that mercury was detected in this river sample at 0.39 mg/kg and
hexachlorobenzene was detected at 11.3 mg/kg.

QU-2 Surface Water

- A total of 12 surface water samples were collected during the Phase I sampling
activities. These samples were collected from discrete depths at randomly selected grid
locations in the basin and also from each of the ditches that contained water. The
samples were analyzed by CLP procedures for TAL mercury (total and dissolved), the
selected list of other TAL constituents, TCL volatile organics, TCL semivolatile
organics, and TCL pesticides/PCBs. Non-CLP analyses included dissolved oxygen (DO),
pH, TOC, total suspended solids (TSS), and total dissolved solids (TDS).
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Only two target organic compounds were reported in the surface water analyses.
Chloroform was reported in one sample at an estimated concentration of 3.0 ug/1, below
the Contract Required Quantitation Limit (CRQL). Alpha BHC (a pesticide
constituent) was reported in two samples at a maximum concentration of 0.22 ug/l. The
target analyte results for the 12 surface water samples are summarized below for the
total analyses:

| TOTAL ANALYSES FOR SURFACE WATER
Maximum Concentration Number of Samples
Analyte Reported (lg/1) Analyte Was Detected In

Arsenic 122 2

Cadmium 22 2

Chromium 111 7 1
fl Cyanide 36.9 7
| Lead 38 3

Mercury 28 12

Nickel 459 7

Zinc i 444 10

Mercury is the dominant inorganic constituent of concern. The potential hazards
associated with the reported concentrations of the other TAL constituents are being
evaluated as part of the baseline risk assessment.

QU-2 Fish

Twenty specimens of two fish species (largemouth bass and channel catfish) were
collected for chemical analyses. Ten whole body samples and 10 filet samples were
obtained from each species. The 40 fish samples were analyzed for mercury,
chlorobenzene, 1,2-dichlorobenzene, 1,3-dichlorobenzene, 1,4-dichlorobenzene, 1,2,4-
trichlorobenzene, pentachlorobenzene, hexachlorobenzene, pentachloronitrobenzene,
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4,4-DDD, 4,4'-DDE, 4,4'-DDT, and percent lipids. Total mercury was reported in all
of the largemouth bass samples and in all but one of the channel catfish samples.
Hexachlorobenzene, chlorobenzene and the chlorinated pesticides (4,4’-DDD, 4,4’-DDE,
and 4,4’-DDT) were also reported in the fish samples.

1.3 SCOPE AND OBJECTIVES

The feasibility study has been underway since the scoping phases of the RI/FS. The
amended work plan (May, 1991) identified preliminary remedial action objectives
(RAO:s) and alternatives. The identification of candidate technologies for OU-2 and the
evaluation of whether treatability testing would be required were presented in the
candidate technologies technical memorandum (May 14, 1992). A revised remedial
action objectives technical memorandum (RRAOTM) was submitted to EPA on
April 30, 1992. The RRAOTM presented a list of RAOs based on the preliminary
results of the site characterization work and an evaluation of the potential Applicable
or Relevant and Appropriate Requirements (ARARs). The RAOs are incorporated
herein in Table 5. The scope of this remedial technologies, alternatives screening
technical memorandum (RTASTM) is as follows:

. Develop general response actions (GRAs)

. Identify, screen and select remedial technologies and process options;
and

. Assemble remedial alternatives.

Future work on the feasibility study will include screening the assembled alternatives
based on cost, effectiveness and implementability, and then conducting a detailed
analysis of the alternatives that are retained after the screening process.

The candidate technologies technical memorandum, submitted to EPA on May 14, 1992
included the identification of potential candidate technologies for Operable Unit 2. The
CTTM also identified whether the potential applicable technologies would require
treatability investigations (bench or pilot scale) in order to complete a detailed analysis
of the applicability of the technologies for treatment of the affected media. The CTTM
was limited to OU-2 because the Phase III sampling planned for OU-1 included samples
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likely to affect candidate technologies, whereas OU-2 Phase III samples were only to

determine extent. Therefore, a more complete identification and evaluation of OU-1
candidate technologies could be conducted after completion of the Phase III activities.

This memorandum combines the revised CTTM with the RTASTM. The two submittals
are combined to allow for evaluation of the Phase III data in order to appropriately
select the OU-1 candidate technologies, with minimal impact to the overall RI/FS
schedule (J.C. Brown, July 17, 1992). The revised candidate technology list is
incorporated as Appendix A. Appendix A also identifies whether the potential
applicable technologies would require treatability investigations (bench or pilot scale)
in order to complete a detailed analysis of the applicability of the technologies for
treatment of the affected media. The combined document is referred to as the
RTASTM because the major emphasis is on screening the technologies and process
options.
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2.0
VOLUME ESTIMATES AND POTENTIALLY AFFECTED MEDIA

This section identifies the potentially affected media and provides volume estimates for
the media that may require remedial action to satisfy the RAOs. The FS is being
developed concurrently with the RI report and employs a semi-quantitative approach
in evaluating the technology types. General volume estimates are provided for
potentially affected media; however, these estimates were generated only for the
purposes of screening the technologies. As the site characterization and the baseline
risk assessment are completed for the Rl report, site preliminary remediation goals will
be established (where applicable) based on risk-based criteria and ARARs. The media
to be addressed and the volume estimates will be refined based on these goals. This
information will be incorporated into the draft FS report, which is scheduled to be
submitted in January 1993.

The potentially affected media for OU-1, as stated in the RRAOTM, includes
groundwater (off-site and on-site), soils, surface water and air/dust emissions. Remedial
technologies for addressing on-site groundwater and soils are considered in this technical
memorandum. Sampling of area drinking water wells indicated that off-site drinking
water has not been impacted above the ARAR and the RAOs for on-site groundwater
should prevent any future impact to groundwater off site. Based on the work completed
for the baseline risk assessment, the hazards associated with exposure to surface water
are characterized as low, indicating that surface water would not require any remedial
action to meet the RAOs. The exposure to air/dust emissions is also characterized as
low; however, air/dust emissions RAOs will be considered for evaluation of soil
remedial alternatives.

The potentially affected media for OU-2 include sediments, groundwater, surface water,
fish and game and air/dust emissions. Sediment remedial technologies are screened in
this RTASTM. The sediments deposited in the basin and the ditches were identified
as the primary source of contamination in OU-2. In addition to sediment RAO:s,
remediation of the sediment (if required) would be conducted to satisfy the RAOs for
the surface water, fish and game and air/dust emissions media. The potential impact
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to groundwater in OU-2 is characterized as low based on the sediment and surface
water results and the hydrogeologic conditions in the basin, and therefore, groundwater
remedial technologies are not considered separately for OU-2.

Figure 3 and Figure 4 depict the estimated areal extents of the mercury and organics,
respectively. For the purpose of the volume calculations, mercury concentrations above
the MCL of 2.0 ug/1 are used as the areal extent of affected groundwater, and 50 feet
is the estimated saturated thickness of the Alluvial Aquifer. Assuming a porosity of
0.30, the volume of water in the Alluvial Aquifer to be considered for remediation is
approximately 1x10° gallons. It should be noted that this estimated in situ volume of
affected groundwater is provided for the purpose of screening the technologies and does
not represent the total volume of water that would have to be extracted and treated.

The following are the basic findings of the site characterization that are used for
development of general response actions and evaluation of groundwater technologies
and process options:

. The Alluvial Aquifer has been impacted above the RAOs and is
currently being remediated. The existing RCRA corrective action
program, which is required by Olin’s post-closure permit, is effective at
recovering groundwater migrating from any known, past or current
sources

. The focus for this technical memorandum is on technologies designed
to accelerate the reduction of contaminants. Technologies will also be
screened to address the potential secondary source, the mercury-
containing brine, in the weak brine pond.

. The Alluvial Aquifer is generally unconfined, composed primarily of
sands, and varies in thickness from about 55 to 80 feet in the plant area
thinning to less than 40 feet at locations in the west plant area. In the
vicinity of the site the average permeability (K) is estimated to be 57
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ft/day, the average transmissivity is estimated to be 3,500 ft?/day, and
the specific yield is estimated to be 0.20.

. The primary constituents in the groundwater include mercury,
chloroform, chlorobenzene and the dichlorobenzene isomers. Other
metals may also have to be addressed for the selected treatment
technologies and process options.

In this technical memorandum, the technologies that are evaluated to address
contamination in the Alluvial Aquifer are screened as groundwater treatment
technologies and process options. These include technologies such as vapor extraction
that are commonly categorized as soils treatment. The screening of soils treatment
technologies described below is limited to those that address the soils and waste above
the Alluvial Aquifer. Capping and other containment technologies that would be
implemented above the Alluvial Aquifer are also screened as potential soil technologies.

OQU-1 Soils

Based on the preliminary Phase III data that are summarized in Section 1.2, remedial
actions are considered for two subsurface soil areas in OU-1: the old plant (CPC)
landfill and the area to the west of the former CPC plant. These two areas may be
potential continuing sources of groundwater contamination. An initial assessment of the
data from the other SWMUs/AOC:s that were sampled indicates that remedial actions
(beyond the closure and removal activities that have already been conducted in these
“areas) probably will not be required to meet the soil RAOs. However, further
assessment of the OU-1 soils data will be conducted for the draft RI report. This
assessment will include an evaluation of the potential soil exposure pathways based on
the Phase III data. The draft FS report will include modifications (if any) to the
selected technologies/alternatives for OU-1 soils that may be required based on the
further assessment.

The volume of fill material mixed with residual waste in the CPC landfill is estimated

to be about 30,000 cubic yards (cy), based on an average thickness of 7 feet throughout
the landfill. The affected materials in the landfill also include the saturated, loose
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silt/clay which is estimated to be approximately 20,000 cy. For screening purposes,
about 1 foot of stiff clay (or about 4,500 cy) that underlies the fill/waste and saturated
clay/silt is also considered for remedial actions. The Phase III work consisted of four
borings across an approximate 2.75 acre area. There may be variations between borings,
both in the thickness and in the chemical nature of the materials, that would affect the
volume estimates.

For screening purposes, the affected soils to the west of the former CPC plant are
assumed to extend northward to the railroad tracks and westward to the road (or about
27,500 square feet). Based on the chemical data and the soil screening results, the
constituents are present mainly in the upper 15 feet of soils. Groundwater in this area
is generally greater than 30 feet below ground surface. Therefore, because these soils
would not be a potential continuing source of contamination to groundwater unless
downward percolation passes through them, for the purposes of this technical
memorandum, it is presumed that the area will be addressed by extending the existing
cap to preclude downward percolation. If further data evaluation suggests that any of
the other SWMUs/ACOs that were sampled during Phase III are potential continuing
sources of groundwater contamination, capping and/or cap improvement are also
potential remedial technologies for addressing these areas.

The following are the basic findings of the CPC landfill soils characterization that are
used for development of general response actions and the evaluation of soil treatment
technologies and process options.

. The material in the landfill is characterized as silty clay fill that contains
residue of waste. Shell rock and wood fragments were encountered, and
at one location the landfill material consisted of about six feet of a lime
substance.

. The target organic compounds detected in the fill/waste material are
dominantly chlorinated benzenes (chlorobenzene, the dichlorobenzene
isomers, 1,24-trichlorobenzene, 1,2,4,5-tetrachlorobenzene, and
hexachlorobenzene). Hexachlorobenzene concentrations in the
fill/waste samples ranged from 19 mg/kg to 170 mg/kg, with an average
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of 78 mg/kg. The TIC compounds pentachlorobenzene and
pentachloronitrobenzene were also reported in the samples. Based on
the Phase III analytical results, the fill/waste zone generally contains
less than 0.1 percent chlorinated organics.

. Saturation at the base of the fill/waste zone was apparent in each of
the borings. At one location, an approximate nine foot zone of very
wet, loose silt/clay, with little or no apparent strength, was encountered
beneath the fill/waste material. The results of an analysis of this
silt/clay were similar to the fill/waste analytical results.

. A stiff, gray, red and brown clay ranging from 3 to 17 feet thick was
encountered beneath the fill/waste and saturated zones. Analyses of
samples from the base of the clay indicated that volatile organic
compounds were more common in the clay than the overlying fill/waste
material. The target semivolatile chlorinated benzenes were reported
(at concentrations up to 74 mg/kg) in clay samples from the two
western borings and were not reported in the clay samples from the two
eastern borings.

. The target organics detected in the Alluvial Aquifer material included
chlorobenzene, the dichlorobenzene isomers, chloroform, benzene,
1,2,4,5-tetrachlorobenzene, 1,2,4-trichlorobenzene, fluoranthene, and
phenol. Similar to the data from the clay samples there are distinct
lateral variations in the reported concentrations in the Alluvial Aquifer,
with greater concentrations in the western borings than the eastern
borings.

. Mercury was detected in three of the four landfill fill/waste samples at
concentrations ranging from 21.7 mg/kg to 406 mg/kg. A low mercury
concentration (0.42 mg/kg) was reported in the loose silt/clay sample.
Mercury was found in only one of the five clay samples at a
concentration of 0.62 mg/kg and was not detected in any of the eight
Alluvial Aquifer samples.
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OU-2 Sediments

For the purposes of screening the technologies, the volume of affected sediments in the
basin was estimated at 200,000 cy. This estimate is based on the area of affected
sediments (assumed to be the whole basin) muitiplied by 1 foot, the estimated nominal
depth of affected sediments across the basin. Additional volume was added for
consideration of the area near the former wastewater ditch, where mercury and
hexachlorobenzene were detected in the deeper sediments. The volume of affected
sediments in the ditches is estimated as 15,000 cy based on 6,000 linear feet, 15 feet
wide and 4 feet deep. Again, the volume estimates were developed for the purposes
of screening the technologies and process option. Risk-based criteria and ARARs will
be used to define the volumes required (if any) for remediation.

The following are the basic findings of the site characterization that are used for
development of general response actions and the evaluation of sediment treatment
technologies and process options:

. Where applicable, the basin and the ditches are addressed separately
because treatment technologies that are suitable for one or more of the
ditches may not be suitable for the basin. Certain removal and in-situ
treatment technologies that may be applicable for the ditches would
destroy the biota or its habitat in the basin making these technologies
unsuitable for the basin.

. The maximum water depth encountered in the basin was 38.5 feet, with
approximately two-thirds of the basin relatively flat with water depth
less than 6 feet deep.

. The primary constituents detected in the basin sediments include
mercury, chlorinated benzenes (dominantly hexachlorobenzene) and
chlorinated pesticides (4’4’-DDT, 44’-DDD and 4'4’-DDE). Mercury
and the chlorinated pesticides are generally distributed throughout the
basin sediments. The chlorinated benzenes are generally in the
southern one-third of the basin. The maximum thickness of

O
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contamination in the basin sediment is about 7 feet in the vicinity of the
former wastewater ditch.

. Mercury concentrations detected in the grab sediment samples from the
sampled ditches were generally lower than those detected in the basin.
Sixteen of the 35 ditch samples showed mercury concentrations less
than 1.0 mg/kg. Hexachlorobenzene was detected at higher
concentrations in the wastewater ditch than in the basin, averaging
about 200 mg/kg in the wastewater ditch. The chlorinated pesticides
were not as common in the sediments from the wastewater ditch as in
those from the basin.

. The surficial sediments in the basin were described as tan, black and
dark gray silty clays and clayey silts with occasionally sands. Except for
the samples from the few sandy areas (3 of 22 samples) greater than 80
percent of the material passes the No. 200 sieve (silt/clay size). The
TOC is generally greater than 10,000 mg/kg due to the natural organic
material in the sediments. The water content is commonly greater than
50 percent.

. The sediments in the wastewater ditch were described as a mixture of
soft silt and clay and firm to medium sands. The vertical extent of
contamination in the wastewater ditch is estimated to be approximately
S feet.
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3.0
DEVELOPMENT OF GENERAL RESPONSE ACTIONS

General response actions are broad classes of actions or remedies that meet remedial
action objectives. EPA’s Guidance for Conducting Remedial Investigations and
Feasibility Studies Under CERCLA (EPA/540/G-89/004) and Woodward-Clyde’s
"Candidate Technologies Technical Memorandum” (dated May 14, 1972) were used as
the primary resource documents for the chosen General Response Actions (GRAs).
The following media-specific GRAs have been identified for this site.

OU-1 GROUNDWATER

. No Action, which consists of leaving the facility "as is" with no
provisions being made to increase the present level of groundwater
clean-up. It should be noted that the current groundwater remediation
activities, which are required by the RCRA Corrective Action Program,
would be continued under a "no action" scenario.

. Institutional Controls, which involve the creation and implementation
of mechanisms, both physical and legal, that restrict public and
environmental contact with the contaminants without addressing actual
remediation of the contamination. Typical institutional controls for
groundwater include deed restrictions on groundwater usage, alternative
water supplies, and groundwater monitoring.

. Containment, which involves physical restrictions on horizontal and
vertical groundwater flow, contaminant mobility and surface infiltration.

. Removal, which involves the physical reduction of contamination
through extraction of the groundwater.

. Treatment, which involves on-site, off-site and/or in-situ measures to
reduce toxicity, mobility and/or volume of the contamination.
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. Disposal, which involves discarding contaminated and/or treated
groundwater in an approved manner and at an approved site (either on
or off site).

OU-1 SOILS

. No Action, which involves leaving the facility "as is" with no provisions
for control or clean-up of the contamination.

. Institutional Controls, which involve the creation and implementation
of mechanisms, both physical and legal, that restrict public and
environmental contact with the contaminants without addressing actual
remediation of the contamination. Typical institutional controls for
soils include access and deed restrictions.

. Containment, which involves physical actions to isolate contamination
from potential exposure and/or restrict contaminant mobility by limiting
the possible exposure paths and transport mechanisms.

. Removal, which involves the direct physical removal of the soils through
excavation. Removal is commonly conducted in conjunction with soils
treatment and/or disposal.

. Treatment, which involves on-site, off-site and/or in-situ measures to
reduce toxicity, mobility and/or volume of the contamination in the
soils.

. Disposal, which involves discarding contaminated soils and/or treatment
residuals in an approved manner and at an approved site (either on or
off site).
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OU-2 SEDIMENTS
. No Action, which involves leaving the facility "as is" with no provisions

for control or clean-up of the contamination.

. Institutional Controls, which involve the creation and implementation
of mechanisms, both physical and legal, that restrict public and
environmental contact with the contaminants without addressing actual
remediation of the contamination. Typical institutional controls for the
sediments include access and deed restrictions and may also include
fishing restrictions.

. Containment, which involves physical mechanisms to isolate
contamination from potential exposure and/or restrict contaminant
mobility.

. Removal, which involves the direct physical removal of the affected

sediments. Removal is commonly conducted in conjunction with
sediment treatment and/or disposal.

. Treatment, which involves on-site, off-site and/or in-situ measures to
reduce toxicity, mobility and/or volume of the contamination in the
sediments.

. Disposal, which involves discarding contaminated sediments or

treatment residuals in an approved manner and at an approved site
(either on or off site).

Table 5 summarizes these potentially affected media, RAOs and GRAs for the two
operable units at the Olin facility.
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4.0
EVALUATION OF REMEDIAL TECHNOLOGIES AND PROCESS OPTIONS

Potential technologies and process options to be used for development of the remedial
alternatives are selected based on the site characterization data and the media-specific
general response actions that are presented in Section 3.0. This section describes the
screening and evaluation of remedial technologies and process options, which is
conducted as follows:

Identification of Remedial Technologies and Process Options;
. Screening of Remedial Technologies and Process Options;

. Evaluation of Process Options based on Effectiveness, Implementability,
and Cost; and

. Selection of Remedial Technologies and Process Options.
These activities are described below in more detail.

4.1 IDENTIFICATION OF REMEDIAL TECHNOLOGIES AND PROCESS
OPTIONS

The technologies and process options screened in this section are based on the list of
candidate technologies in Appendix A. The OU-2 (sediment) technologies and process
options in Appendix A are based on the list of technologies provided in the CTTM. As
suggested by EPA in their July 14, 1992, comments on the CTTM, further streamlining
of this list was conducted prior to the initial screening based on the GRAs and
additional evaluation of the site characterization data and further details of the
technologies. The term remedial technology refers to general categories of technology
types, such as biological treatment, chemical treatment, and thermal destruction. The
term process option refers to specific processes within each technology category. For
example, under the technology category of biological treatment, there may be aerobic
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and anaerobic treatment process options. The technologies and'process options were
assembled after review of:

. EPA guidance documents;

. EPA'’s Alternative Treatment Technology Information Center (ATTIC)
database;

. Pertinent technical journals and seminar/conference proceedings;

. EPA’s Vendor Information System for Innovative Treatment

Technologies (VISITT Version 1.0, June 1992);
. EPA’s Cleanup Information Bulletin Board (CLU-IN, April 1991);

. Information provided by equipment/process vendors and remediation
contractors; and

. WCC’s past experience in the hazardous waste remediation area.

Some of the key EPA guidance documents used in this review are:

. Guidance for Conducting Remedial Investigations and Feasibility
Studies Under CERCLA (EPA/540/G-89/004; October. 1988 - Interim
Final); and

. Guide to Treatment Technologies for Hazardous Wastes at Superfund

Sites (USEPA, 1989D).

Tables 6, 7, and 8 list the potential treatment technologies and corresponding process
options for OU-1 Groundwater, OU-1 Soils, and OU-2 Sediments, respectively.

Any of the direct waste treatment technologies (i.e., treatment after removal) for
Operable Unit 2, will require treatment of process water due to the high water content
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of the sediment. Depending on the type of treatment, Operable Unit 1 technologies for o
soil may also require process water treatment. Similarly, the sediment and soil
treatment technologies may require dewatering or different types of solids processing
such as debris removal, screening, grinding or other process to make the material
acceptable for treatment. While the process water and solids processing steps are
critical in the effective implementation of the treatment technologies, they are not
screened in this memorandum because they are not considered critical in the selection
of the applicable process options. Further consideration will be give to process water
and process solids during the detailed analysis of the alternatives.

4.2 SCREENING OF REMEDIAL TECHNOLOGIES AND PROCESS OPTIONS

The remedial technologies and process options identified in Tables 6 through 8 were
first screened on the basis of technical implementability, in accordance with EPA’s
guidance for performing feasibility studies (U.S. EPA, 1988).

The technologies and the process options that cannot be effectively implemented at the
facility were screened out by using the information currently available from the RI site
characterization, such as contaminant types, contaminant concentrations, and site
characteristics. Tables 6, 7, and 8 describe the process options, present initial screening
comments, and summarize the technology screening process. A description of each
process option is included in the tables to provide an understanding of each option and
to assist in the evaluation of its technical implementability. The screening comments
address the technical feasibility and ability of a given process option to serve its
intended purpose. The tables include a statement as to whether each process option is
retained or screened out.

4.3 EVALUATION OF PROCESS OPTIONS BASED ON EFFECTIVENESS,
IMPLEMENTABILITY, AND COST

The process options that were retained for evaluation during the initial screening are
evaluated in greater detail. The evaluation criteria are effectiveness, implementability,
and cost, in accordance with EPA’s guidance on conducting feasibility studies (U.S. EPA
1988). As mentioned in Section 1.0 of this memorandum, in the absence of detailed
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information on the volumes and the target cleanup levels, a semi-quantitative approach
was employed in evaluating the technology types and process options using volume
estimates that may be revised at a later date and assumed target clean-up levels.

Process options were evaluated based on their effectiveness relative to other options
within the same technology type. This evaluation focused on three primary
considerations:

. The potential effectiveness of process options in handling each medium
and meeting the goals identified in the general response actions;

. The effectiveness of the process options in protecting human health and
the environment during the construction and implementation phases;
and

. The proven track record and the reliability of the process options with

respect to the contaminants and conditions at the Facility.

The implementation evaluation includes consideration of both the technical and the
administrative feasibility of implementing a particular process option.

The cost evaluation includes a qualitative estimation of the relative capital and
operation and maintenance (O&M) costs within the same technology type, associated
with the process options. It should be noted that the greatest cost variability during site
remediation is generally seen within the technology types, rather than within specific
process options in a given iechnology.

The evaluation of the process options is summarized in Tables 9 through 11 for OU-1
groundwater, OU-1 soils, and OU-2 sediments, respectively. The process options
retained after the evaluation are used in the development of the remedial alternatives,
presented in Section 5.0. The rejected process options are eliminated from further
consideration.
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5.0
DEVELOPMENT OF REMEDIAL ACTION ALTERNATIVES

Remedial alternatives were developed to provide a range of cleanup options to address
the RAO:s for the potentially affected media. These alternatives were assembled from
the retained technology types and process options in Section 4.0 for OU-1 groundwater,
OU-1 soils and OU-2 sediments.

5.1 ASSEMBLED OU-1 GROUNDWATER ALTERNATIVES
Groundwater Alternative A - No Action With Continuation of Existing CAP

Alternative A is the no action alternative with continuation of the existing groundwater
corrective action program (CAP). The CAP, which is a requirement of Olin’s post-
closure RCRA permit, has been operating since 1987 and has proven to be effective at
recovering groundwater from all know past and present sources. For the purpose of
evaluation, this alternative will be the baseline for comparison of the other groundwater
alternatives. Any groundwater alternative would be implemented in conjunction with
the existing CAP.

Groundwater Alternative B - Institutional Actions

Alternative B consists of implementing institutional controls. The institutional controls
that were retained in Section 4.0 include additional groundwater monitoring of on-site
and off-site wells, and deed restrictions on surrounding property that would restrict
groundwater usage. These institutional controls would be implemented to limit the
potential exposure to receptors, and would not reduce the toxicity, mobility or volume
of contaminants.

Groundwater Alternatives C1 through C3 - Extraction/Treatment/Discharge

Alternatives C1 through C3 consist of extraction, treatment and discharge of
contaminated groundwater. The three alternatives are modifications of the existing CAP
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to accelerate contaminant reduction. Alternative C1 consists of installing and operating
additional extraction wells in the interior portions of the mercury and organic plumes.
Alternative C2 includes installing injection and extraction wells. Alternative C3 consists
of installing horizontal extraction wells at the base of the Alluvial Aquifer in the vicinity
of the weak brine pond to expedite removal of the dense brine.

The primary groundwater treatment process options retained in Section 4.0 that will be
considered for alternatives C1 through C3 include the following

. Pr-cipitation - for removal of mercury and other inorganic constituents

. Carbon Adsorption - for removal of mercury and the organic
constituents

. Air and steam stripping - for removal of volatile organics and selected

semivolatile constituents

Other process options were retained and will be considered for pretreatment of the

groundwater in conjunction with one or more of the primary treatment options listed

above. The treated water would be discharged through Olin’s existing NPDES system.
Groundwater Alternative D - Enhanced Extraction/Treatment/Discharge

Alternative D consists of enhanced extraction using steam injection to be implemented
in conjunction with the existing CAP, or a modification of the existing CAP. The steam
injection system would be installed in localized areas for removal of the organics from
the sands of the unsaturated and saturated zones. The recovered steam would either

be condensed and treated with the groundwater or treated with gas-phase activated
carbon.

52 ASSEMBLED OU-1 SOIL ALTERNATIVES

The assembled OU-1 soil remedial alternatives are summarized in this section.
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Soil Alternative A - No Action

Alternative A is the no action alternative. This alternative would allow the OU-1 soils
to remain as they currently exist with no provisions for reduction in contaminant toxicity,
mobility or volume. Evaluation of the no action alternative provides a baseline for
comparison with the other alternatives.

Soil Alternative B - Institutional Actions

Alternative B includes implementation of additional institutional controls. Institutional
controls related to OU-1 soils that already exist at the facility include:

. Access to the plant is restricted by fencing.and a guarded main
entrance.
. The deed for the Mclntosh property has a statement regarding the

presence of hazardous waste on site.

. Quarterly groundwater monitoring is conducted for the RCRA
compliance and corrective action programs.

Alternative B includes increased groundwater monitoring in the vicinity of the former
CPC landfill.

Soil Alternative C - Containment

Alternative C consists of improving the existing cap over the former CPC landfill to
reduce the mobility of the constituents. Clay and multi-media caps will be considered.

Soil Alternative D - In situ Stabilization/Containment

Alternative D consists of in situ stabilization of the CPC landfill fill/waste and
underlying affected materials to decrease the mobility of the constituents. After
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stabilization, the stabilized area would then be capped. Both clay and multi-media caps
will be considered.

Soil Alternative E - Excavation/Stabilization/Containment

Alternative E consists of excavating the former CPC landfill fill/waste and under'ying
affected materials, stabilizing the material after excavation to reduce the mobility, and
containment of the stabilized material. Clay and/or synthetic liners, installed in the
excavation, will be considered for containment. The stabilized material would be
covered by either a clay or multi-media cap.

Soil Alternative F - Excavation/Off-site RCRA Disposal

Alternative F consists of excavating the former CPC landfill fill/waste and underlying
affected materials, and off-site disposal at a commercial hazardous waste landfill.

Soil Alternatives G1 and G2 - Excavation/On-site Thermal Treatmeat/Disposal
Alternatives G1 and G2 both consist of excavating the former CPC landfill fill/waste

and underlying affected materials, and on-site thermal treatment using one of the
following process options:

. Circulating Bed Combuster
. Rotary Kiln Incinerator

. Infrared Incinerator

. Thermal Desorption

No prior treatment would be conducted with Alternative G1. Alternative G2 includes
prior treatment of the material using acid extraction to separate the mercury. The two
alternatives could be used for different fractions of the excavated material depending
on the mercury content. Both on-site and off-site disposal options will be considered
for the residuals from the acid extraction and the thermal processes. The acid
extraction residuals would be stabilized prior to disposal.
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Soil Alternatives H1 and H2 - Excavation/Chemical Extraction or
Dechlorination/Disposal

Alternatives H1 and H2 consist of excavating the former CPC landfill fill/waste and
underlying affected materials, and treating the material using one of the following on-
site chemical extraction or dechlorination methods:

. BEST®

. Liquified Gas
. LEEPs™

. APEG-PLUS™

Alternative H1 would include acid extraction prior to the chemical
extraction/dechlorination process to separate the mercury. Alternative H2 would
include disposal of the material from the chemical extraction/dechlorination process
without mercury removal. The two alternatives could be used for different fractions of
the excavated material depending on the mercury content. Both on-site and off-site
disposal options will be considered for the treated soil and the treatment residuals.

Stabilization of the acid extraction residuals would be required prior to disposal.

Soil Alternatives 11 and 12 - Excavation/Off-site Incineration

Alternatives 11 and 12 consist of excavating the former CPC landfill fill/waste and
underlying affected materials, and transporting the excavated material to a commercial
incinerator. Alternative I1 is off-site incineration without on-site treatment for mercury.
Alternative I2 includes acid extraction prior to incineration. The two alternatives could
be used for different fractions of the excavated material depending on the mercury
content. Both on-site and off-site disposal options will be considered. Stabilization of
the acid extraction residuals would be required prior to disposal.
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53 ASSEMBLED OU-2 SEDIMENT ALTERNATIVES

The assembled alternatives for OU-2 sediments are summarized in this section. Because
of the different conditions in the basin and the wastewater ditch, these areas are
considered separately for some of the alternatives.

OU-2 Sediment Alternative A - No Action

Alternative A is the no action alternative. This alternative would allow the OU-2
sediments to remain as they currently exist with no provisions for reduction in toxicity,
mobility or volume of the contaminants. Evaluation of the no action alternative
provides a baseline for comparison with the other alternatives.

OU-2 Sediment Alternative B - Institutional Actions

Alternative B includes implementation of institutional controls to reduce the potential
exposure to contaminated fish and sediments. These controls include sediment and fish
monitoring, extension of existing fencing to limit access, and increased enforcement of
fishing restrictions.

§3.1 Basin Sediments
OU-2 (Basin) Sediment Alternative C - Dredging/Disposal

Alternative C for the basin includes dredging the basin sediments and disposal.
Mechanical and hydraulic dredging methods will be considered for this alternative and
the other basin dredging alternatives. Due to the variations in the concentrations
throughout the basin, the type of disposal (RCRA /non-RCRA and on-site/off-site) may
be dependent on where the sediments are removed from the basin. On-site dewatering
of the sediments would be required prior to disposal.
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OU-2 (Basin) Sediment Alternative D - Dredging/Acid Extraction/Disposal

Alternative D includes dredging the basin sediments, acid extraction to remove the
mercury and disposal. The acid extraction residuals would be stabilized and disposed.
Disposal options (for the dredged basin sediments and the residuals) that will be
considered include off-site (RCRA and non-RCRA) and on-site placement. On-site
dewatering of the sediments would be required.

OU-2 (Basin) Sediment Alternative E - Dredging/Acid Extraction/Chemical Extraction
or Dechlorination/Disposal

Alternative E consists of dredging the basin sediments, acid extraction to remove the
mercury and one of the following chemical extraction/dechlorination methods to remove
the organics:

. BEST®

. Liquified Gas

. LEEP®™

. APEG-PLUS™

Alternative E could be used in conjunction with Alternative D depending on the
concentrations of chlorinated organics in the sediments (i.e., all of the dredged
sediments may not require removal of organics). Both on-site and off-site disposal
options will be considered for the treated sediment and the treatment residuals.
Stabilization of the acid extraction residuals would be required prior to disposal.

OU-2 (Basin) Sediment Alternative F - Dredging/Acid Extraction/On-site Thermal
Treatment/Disposal

Alternative F consists of dredging the basin sediments, acid extraction to remove the
mercury followed by one of the following thermal processes:

. Circulating Bed Combuster
. Rotary Kiln Incinerator

90B449C-6/449RTAST.TXT OLIN 46 10-06-92



Woodward-Clyde
Consultants

. Infrared Incinerator
Thermal Desorption

Alternative F could be used in conjunction with Alternative D depending on the
concentrations of chlorinated organics in the sediments. Disposal of residuals from
both the acid extraction and the thermal treatment processes would be required. Both
on-site and off-site disposal options will be considered. The acid extraction residuals
would be stabilized prior to disposal.

OU-2 (Basin) Sediment Alternative G - Dredging/Acid Extraction/Off-site Incineration

Alternative G includes dredging of the basin sediments, acid extraction to remove the
mercury and off-site incineration. Alternative G could be used in conjunction with
Alternative D depending on the concentrations of chlorinated organics in the sediments.
Stabilization of the acid extraction residuals would be required prior to disposal. Both
on-site and off-site disposal options will be considered.

§3.2 Wastewater Ditch Sediments

OU-2 (Wastewater Ditch) Sediment Alternative C - Containment

Alternative C includes capping of the ditch sediments to prevent sediment transport
down the wastewater ditch. Asphalt, concrete, and other erosion control capping
options will be considered.

OU-2 (Wastewater Ditch) Sediment Alternative D - Stabilization/Containment
Alternative D includes stabilization of the ditch material, either in situ or by
excavation/mixing and placement back in the excavation. The material would then be

capped to prevent erosion. Asphalt, concrete, and other erosion control capping options
will be considered. '
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OU-2 (Wastewater Ditch) Sediment Alternative E - Excavation/Disposal

Alternative E includes excavation of the wastewater ditch sediments and off-site disposal
at a hazardous waste landfill. Due to the variations in sediment concentrations in the
ditch, the type of disposal (RCRA/non-RCRA and on-site/off-site) may be dependent
on where the sediments are removed from the wastewater ditch. On-site dewatering of
the sediments would be required prior to disposal.

OU-2 (Wastewater Ditch) Sediment Alternatives F1 and F2 - Excavation/Chemical
Extraction or Dechlorination/Disposal

Alternatives F1 and F2 consist of excavating the wastewater ditch sediments and treating
the material using one of the following on-site chemical extraction or dechlorination
methods:

. BEST®

. Liquified Gas

. LEEP™

. APEG-t L ULs™

Alternative F1 would also include treatment of the material using acid extraction to
separate the mercury. Alternative F2 would include disposal of the material from the
chemical extraction or dechlorination process. The two alternatives could be used for
different fractions of the excavated material depending on the mercury content. Both
on-site and off-site disposal options will be considered for the treated sediment and the
treatment residuals. Stabilization of the acid extraction residuals would be required prior
to disposal.

OU-2 (Wastewater Ditch) Sediment Alternatives G1 and G2 - Excavation/On-site
Thermal Treatment/Disposal

Alternatives G1 and G2 both consist of excavating the wastewater ditch sediments and
on-site thermal treatment using one of the following process options:
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. Circulating Bed Combuster
. Rotary Kiln Incinerator
. Infrared Incinerator
. Thermal Desorption

No prior treatment would be conducted with Alternative G1. Alternative G2 includes
prior treatment of the material using acid extraction to separate the mercury. The two
alternatives could be used for different fractions of the excavated material depending
on the mercury content. Both on-site and off-site disposal options will be considered
for the residuals from both the acid extraction and the thermal processes. Stabilization
of the acid extraction residuals would be required prior to disposal.

OU-2 (Wastewater Ditch) Sediment Alternatives H1l and H2 - Excavation/Acid
Extraction/Off-site Incineration

Alternatives H1 and H2 consist of excavating the wastewater ditch sediments and
transporting the excavated material to an off-site commercial incinerator. Alternative
H1 is off-site incineration without on-site treatment for mercury. Alternative H2
includes acid extraction prior to incineration. The two alternatives could be used for
different fractions of the excavated material depending on the mercury content.
Stabilization of the acid extraction residuals would be required prior to disposal. Both
on-site and off-site disposal options will be considered.

54 FUTURE EVALUATION OF ASSEMBLED ALTERNATIVES

The assembled alternatives will be evaluated as part of the feasibility study. An initial
screening will be conducted based on cost, effectiveness and implementability. A
detailed evaluation will then be performed for the alternatives that are retained from
the initial screening. Although this memorandum defines specific alternatives assembled
from retained technologies and process options, these alternatives are subject to change
as the RI/FS progresses. Treatability studies will better define the applicability of the
process options to site conditions. Alternatives may be modified as the clean-up criteria
are established and the areas requiring remediation are defined.
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SUMMARY OF TCL AND TAL CONSTITUENTS
DETECTED IN THE GROUNDWATER
SEPTEMBER 1991 SAMPLING

—

— ]

90B449C/449RTAST.T1 OLIN

TCL Results TAL Results
Maximum Number of Wells Maximum Number of Wells
Concentration Where Analyte Was Concentration Where Analyte Was
Analyte Reported (1g/) Detected' Analyte Reported (/1) Detected'

TCL Volatile Organics
1,1,1-Trichloroethane 5J 1 Antimony 2120)*(B) 1
1,1-Dichloroethane 3 1 Arsenic 32752 7
1,1-Dichloroethene 5) 1 Beryllium 115J%(B) 20
2-Butanone 220 5 Cadmium 95 4
Benzene 350 6 Chromium 719 19
Bromodichloromethane 65 7 Copper 343052 S
Bromoform 3 3 Lead 252 27
Carbon Tetrachloride 8J 1 Mercury 146 18
Chlorobenzene 2,500 17 Nickel 1310 12
Chloroform 1,200 17 Selenium 31952 1
Dibromochloromethane 40 5 Silver 40.2 4

Thallium - 0
TCL Semivolatile Organics Zinc 3060J° 27
1,2,4-Trichlorobenzene 220 11 Cyanide 3500° 7
1,2-Dichlorobenzene 4,000 15
1,3-Dichlorobenzene 270 9
1,4-Dichlorobenzenc 4,100 15
2,4-Dichlorophenol 59 3
2-Chlorophenol 80 3 S
Phenol k) 1 o
TCL Pesticides/PCB
Alpha-BHC 5.60 14
Beta-BHC 2.20 12 -
Delta-BHC 57 7 ¢
Gamma-BHC 1.00 9 - s
Gamma-Chlordane 20 1 ;

KET— s po—"y EENCCTRE—.
Page 1 of 2
10-05-92

P4




TABLE 1 (Continued)

SUMMARY OF TCL AND TAL CONSTITUENTS
DETECTED IN THE GROUNDWATER
SEPTEMBER 1991 SAMPLING

NOTES:

J Estimated concentration below the quantitation limit.
! A total of 33 wells were sampled in Scptember 1991.
(B) = Reported value is less than the sample specific Contract Required Detected Limit.

J Matrix spike recovery outside control limits. Concentration is estimated.
> Missing raw data and non-CLP quantitation limit. Concentrations and detection limits are estimated.

Page 2 of 2
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TABLE 2

SUMMARY OF DOMESTIC WELL ANALYTICAL RESULTS

NOVEMBER 1991 SAMPLING

[ = = =
Well Location
Concentrations in 1g/1

Detected Analyte DW47 | DW-08 | DW-12 | DW-20 | DW-25 | DW-26 | DE-27 | DW-34 | DW-35a | DW-39a | DW-40 | DW-42(A)
Chloroform 0.2 0.3J 13 1J uJ 2 8 0.2)
Chlorobenzene 0.2
Tetrachloroethene 0.3J
1,1,2,2-Tetrachloroethane 0.3
Mercury — 4 037
NOTES:

A total of 34 drinking water wells were sampled; only detected values are shown. Does not include values qualified as "U” based on data validation.

Domestic well locations arc shown on Figure 22 of the Preliminary Site Characterization Summary (April 16, 1992).

J = Estimated concentration below the validated quantitation limit.
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SUMMARY OF PRELIMINARY PHASE III DATA
PHASE 111 SAMPLING
OLD PLANT (CPC) LANDFILL

Loose
Silt/Clay
Fill/Waste Material Base of Clay Alluvial Aquifer Sample at
BOP1
Number of Number of Number of
Concentration Detections Concentration Detections Concentration Detections Conceatration
Parameter' Range Out of Four Range Out of Five Range Out of Eight* (mg/kg)
(mg/kg) Samples (mg/kg) Samples (mg/kg) Samples
VOLATILE ORGANICS
1,1,1-Trichlorocthane -3 0 - 0 0.5301 1 -
Benzene - 0 0.009J-33 3 23 1 24
Chlorobenzene 0.004J4-9.7 4 0.007J-7.3 5 0.001J-46 4 60
Chloroform 0.009] 1 0.004J-0.16 3 0.004J-0.033 2 037
Tetrachloroethene -- 0 -- 0 -- 0 0.20)
SEMIVOLATILE ORGANICS
1,2,4,5-Tetrachlorobenzene 0.15)-32 4 0.22) 1 0.67-4.1 3 30
1,2,4-Trichlorobenzene 0.75-20 3 0.7U 1 0.79-4.6 3 30
1,2-Dichlorobenzene 2.1J-110 3 1.8-57 2 6.4-130 3 120
1,3-Dichlorobenzene 0.16J-6.6 3 50 1 0.15J-11 3 71
1,4-Dichlorobenzene 2.7-120 3 2.2-74 2 8.5-150 3 120
2-Chlorophenol - 0 0.44) 1 = 0 -
Fluoranthene 0.42) 1 -- 0 -- 0 -
Hexachlorobenzene 13-170 4 0.40J) 1 0.24)-1.2 3 140
Naphthalene 26) 1 - 0 - 0 -
Phenanthrene 0.41) 1 - 0 -- 0 -
Phenol - 0 29-3.7 2 5.2-11 2 31
Pyrene 0.44) 1 - 0 -- 0 -

NOTES:

' Only target volatile and semivolatile compounds that were detected are listed.
2 Includes two samples from each boring. Where a duplicate sample was obtained, the maximum concentration from either the original or duplicate

sample is used.
?  -- Not detected.

‘  J - estimated concentration below the quantitation limit.
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TABLx 4 ’
SUMMARY OF PHASE I TCL AND TAL RESULTS

OPERABLE UNIT 2 SEDIMENT GRAB SAMPLES
AUGUST 1991 SAMPLING

TCL Results TAL Resuits
Number of Grab Maximum Maximum
Samples Out of 21 Concentration Number of Grab Concentration or
Where Analyte Was Detected in Grab Samples Where Analyte Maximum Detection
Analyte Detected Sample (mg/kg) Analyte Was Detected' Limit (mg/kg)
TCL Volatile QOrganic
Chlorobenzene 20 1.0 Antimony 4 24.6
Arsenic 21 16.1
TCL Semivolatile Organics Beryllium 0 37
1,2,4-Trichlorobenzene 1 11 Cadmium 0 1.52U°
1,2-Dichlorobenzene 1 0.24 Chromium 21 52.1
1,3-Dichlorobenzene 4 095 Copper 20 575
1,4-Dichlorobenzene 5 0.63 Lead 21 42
Hexachlorobenzene 10? 810 Mercury 109 290
Nickel 0 279U°
TCL Pestici B Selenium 0 6.7U°
4,4-DDD 20 18 Silver o 136U°
4,4-DDE 20 14 Thallium o 2.190°
4,4-DDT 18 40 Zinc 21 227
Aldrin 1 0.028 Cyanide 6 15
Alpha-BHC 2 0.014
Beta-BHC 4 0.018
Dclta-BHC 2 0.170
Endosulfan I 1 0.110
Endosulfan 11 1 0.051
Gamma-BHC 1 0.029
Heptachlor Epoxide 2 0.017 i
U - N
S G i 5L
Page 1 of 2
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TABLE 4 (Continued)

SUMMARY OF PHASE I TCL AND TAL RESULTS
OPERABLE UNIT 2 SEDIMENT GRAB SAMPLES
AUGUST 1991 SAMPLING

NOTES:

! Total of 21 grab samples collected for all analytes except mercury. There were 112 grab samples for mercury.

2 Does not include sediment screening analyses.

3 Thirteen samples and one duplicate sample that were reported as not detected were rejected during data validation due to insufficient matrix spike sample
recovery.

‘ Twelve samples and two duplicate samples that were reported as not detected were rejected during data validation due to insufficient recovery from the
interference check sample.

3 Analyte was not detected in any of the grab samples. The maximum detection limit is given.

¢ Seventeen samples and one duplicate that were reported as not detected were rejected during data validation due to insufficient spike sample recovery.

Page 2 of 2

90B449C /449RTAST.T4 OLIN 10-05-92




TABLE §

Woodward-Clyde
Consultants

-

5 8

N e

Aty
;
IO

ENVIRONMENTAL MEDIA, REMEDIAL ACTION OBJECTIVES,
AND GENERAL RESPONSE ACTIONS FOR OU-1 AND OU-2

(Operable Unit 1)

Prevent ingestion/direct contact with
water having contaminant
concentrations with a cumulative cancer
risk in excess of 1x10™ to 1x10* or a
cumulative Hazard Index greater than
1.

For environmental protection -
Prevent further degradation of the

existing RCRA CAP
Institutional Actions
Containment Actions

Removal/Treatment/Disposal
Actions:

Environmental ‘l
Media (RAOs) (GRAs)
H
Groundwater For human health - No action with continuation of the

with a cumulative cancer risk in excess
of 1x10™ to 1x10™ or a hazard index
greater than 1.

Environmental Protection -

Prevent migration of contaminants that
would result in groundwater
contamination in cxcess of groundwater
remediation goals

aquifer. Restore groundwater quality to Removal/treatment /disposal
appropriate ARARs. In situ treatment

Soils For human health - No Action

(Operable Unit 1) | Prevent ingestion/direct contact with
soils having contaminant concentrations | Institutional Actions

Containment Actions

Removal /Treatment/Disposal
Actions:

Removal /disposal
Removal/treatment/disposal
In situ treatment

Surface Water
(Operable Unit 1)

For human health -

Prevent ingestion/direct contact with
surface water having contaminant
concentrations with a cumulative cancer
risk of 1x10™ to 1x10™ or a cumulative
Hazard Index greater than 1.

For environmental protection -
Prevent contamination in excess of
surface water remediation goals.

Based on the work completed for
the bascline risk assessment, the
hazards associated with exposure
to surface water are characterized
as low indicating that surface
water would not require any
response action to meet the
RAO:s.

Page 1 of 3
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ENVIRONMENTAL MEDIA, REMEDIAL ACTION OBJECTIVES,
AND GENERAL RESPONSE ACTIONS FOR OU-1 AND OU-2
Environmental Remedial Action Objectives General Response Actions
Media (RAOs) (GRAs)
Air Dust For human health - Specific GRAs are not listed for
Emissions Prevent direct contact and ingestion of | air/dust emissions. Air/dust
(Operable Unit 1) | contaminated dust from the site having | emissions RAOs will be

contaminant concentrations with a
cumulative cancer risk in excess of
1x10* to 1x10™ or a cumulative hazard
index greater than 1.

For environmental protection -
Prevent the release of contaminated
dust to be carried by wind to nearby
receptors whereby exposure may occur
through food ingestion pathways.

considered for evaluation of soil
remedial alternatives.

Sediment
(Operable Unit 2)

For human health -

Prevent direct contact with sediments
baving contaminant concentrations with
a cumulative cancer risk of 1x10™ 1c
1x10* or a cumulative Hazard Index
greater than 1.

For the environment -

Prevent contaminant releases from the
ditch and basin sediments that cause
exceedences of surface water
remediation goals or fish and game
health-based standards or action levels

No Action
Tostitutional Actions:
Containment Actions:

Remcval /Treatment /Disposal
Actions:

Removal/disposal
Removal/treaiment/disposal
In situ treatment

Surface Water
(Operable Unit 2)

For human health -

Prevent ingestion/direct contact with
surface water having contaminant
concentrations with a cumulative cancer
risk of 1x10™ to 1x10™ or a cumulative
Hazard Index greater than 1.

For environmental protection -

Prevent contamination in excess of
surface water remediation goals.
Prevent contaminant releases from
surface water that cause exceedences of
fish and game health-based standards
or action levels,

Specific GRA are not listed for
surface water. Surface water
RAOs will be considered in the |
evaluation cf sediment remedial
alternatives.

Page 2 of 3
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ENVIRONMENTAL MEDIA, REMEDIAL ACTION OBJECTIVES,

AND GENERAL RESPONSE ACTIONS FOR OU-1 AND OU-2

Environmental Remedial Action Objectives General Response Actions
Media (RAOs) (GRAs)
Fish and game For human health - Specific GRAs are not listed for
(Operable Unit 2) | Prevent ingestion of fish and game fish and game. Fish and game
having contaminant concentrations with | RAOs will be considered in the
a cumulative cancer risk in excess of evaluation of sediment remedial
1x10® to 1x10® or a cumulative alternatives.

Hazard Index greater than 1.

For environmental protection -
Prevent ingestion of contaminated fish
and game by higher trophic levels to
exceed fish and game bealth-based
standards or action levels.

Air Dust For human health - Specific GRAs are not listed for

Emissions Prevent direct contact and ingestion of | air/dust emissions. Air/dust

(Operable Unit 2) | contaminated dust from the site having | emissions RAOs will be
contaminant concentrations with a considered for evaluation of
cumulative cancer risk in excess of sediment remedial alternatives.

1x10™ to 1x10* or a cumulative hazard
index greater than 1

For environmental protection -
Prevent the release of contaminated
dust to be carried by wind to nearby
receptors whereby exposure may occur

through food ingestion pathways.

Page 3 of 3
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TABLE 6

INITIAL SCREENING OF TECHNOLOGIES TYPES AND PROCESS OPTIONS

FOR GROUNDWATER IN OU-1
e —— S—
General
Respoanse Techmnology
Actions Type Process Description Status Screening Comments References'
No acti@ with | Continuation | Continuation of the existing RCRA CAP | Retained | Required for cvaluation
continuation of | of the
the existing existing
RCRA RCRA CAP
corrective
action program
(CAP)
Constitutional Access Fencing: Fencing the site from potential | Screened | Not applicable to groundwater 7
Action restriction contaminant exposure out contamination.
L
Il Institutional Access Deed restrictions: Deeds for property in | Retained | Potentially applicable. 7
Action restriction the area of influence would include
restriction on wells -
Institutional Alternative , Water supply from deeper aquifer: Screened | No off-site drinking water wells 7
Action residential Water supply to area residents by out have been impacted by the
water supply | installation of Miocene Aquifer wells. plume above ARARs.
Institutional Alternative Municipal water supply: Supply of Screened | No off-site drinking water wells 7
Action residential Mclntosh city water to area residents out have been impacted by the
Ll water supply plume above ARARs.
lnstitutional Monitoring Groundwater monitoring: Monitoring of | Retained | Potentially applicable 7
Action on-site and off-site arca wells
- Page 1 of 10 > i 5y
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TABLE 6 (Continued)

INITIAL SCREENING OF TECHNOLOGIES TYPES AND PROCESS OPTIONS
FOR GROUNDWATER IN OU-1

General

Actions

Technology
Type

——

h

Process Description

Status

Screening Comments

Removal
Actions

Enhanced
extraction

Steam injection: Steam is injected into
the subsurface soils to enhance the
removal of volatile and semi-volatile
organics. Technology is applicable for
subsurface soils present above or below
the groundwater table. Extraction wells
pump and treat groundwater and
transport steam and vaporized
contaminants under vacuum to the
surface.

Retained

Potentially applicable. This
technology is applicable to only
volatile organic compounds and
semi-volatile organic
compounds. Not applicable to
metals

Removal
Actions

Enhanced
extraction

Vapor extraction: Volatile organics
present in the subsurface soils are
extracted by a series of injection/
extraction wells. The vapors are
extracted by applying cither vacuum or
pressure or a combination of both. This
technology is applicable only for
subsurface soils above the water table.

Retained

Potentially applicable for
volatile organic compounds.

Removal
Actions

Enhanced
extraction

Solvent injection: Injection of solvents
into the groundwater to dissolve and
mobilize the organic contaminants - To
improve the effectiveness of Pump &
Treat system.

Retained

Potentially applicable

90B449C-6/449RTAST.T6 OLIN
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TABLE 6 (Continued)

INITIAL SCREENING OF TECHNOLOGIES TYPES AND PROCESS OPTIONS

FOR GROUNDWATER IN OU-1

— - L —— —
General
Response Technology
Actions Type Process Description Status Screening Comments
Removal Enbanced Surfactant injection: Injection of Retained | Potentially applicable
Actions extraction surfactant into the groundwater to ‘
dissolve and mobilize inorganics and
organics - To improve the cffectivepess
of Pump & Treat system.
Treatment Physical/ Air stripping: A means of treating Retained | Potentially applicable:
Actions chemical contaminated water by transferring the
treatment contaminants from the aqueous phase to Applicable to organics with
the air phase Henry’s Law Constant > 3.0 x
10® atm-m*/mole. Application
of heat can increase the
volatility of the constituents.
Not applicable to metals or
inorganics.
Treatment Physical/ Steam stripping: Is a unit process that Retained | Potentially applicable to volatile
Actions chemical uses steam to extract organics from organics. Similar to air
treatment aqueous strecams. Can be considered as stripping.
an alternative to air stripping, if the
concentrations of the contaminants are
too high or the volatility of the
contaminants is too low for air stripping
to be effective.

90B449C-6/449RTAST.T6 OLIN

Page 6 of 10

10-06-92

sjuRNSuo)

apA|D-piempoop




Consultants

69001 SRS T NI'TO 9L 1SV.LY6¥Y/9-D6rH06
01 jo L 98ed
sassaooad suriquOW
19410 9y} uey) sassa001d woneipIwss
ons w1 asn 1oj renudjod 191e2.8
9Aeq UOREIIYEII|() PUR SISOWS() ISIAY
*J3)eM WOJj Jeuajews popuadsns pue
paajossip djeredas o) (stséferpondalg pue
‘uonenpuadiy ‘sonenpen|n ‘sisowsO yuoweI]
[eAowas OWedIo pue AndIow 95J3A9Y) $3559001d aURIQWIW SNOLIEA JO) eRmag SEOIPY
10§ ajqeondde Aqrenuajog | paurerdy aud) [esdudl vy A3ojouyra], duviquISpN Jreaskuyd udwWieaAl L
‘reAowas sprjos papuadsns uone)umIpas Jo Jmpyes
10§ suondo juowyeansid Kes3 pue ‘vonesdwofduod ‘vonendwasd
Se pasn q Osfe Aews £q wonnjos woJj OweSIoWt JA0WII juduneds)
‘reaowias (spejom) somrediout 0] pasn $3180j0UYI) JO WONRWMQUIOd ERmIp SuoIPY
0} sqeandde Afenusjoq | paureloy | :woneudunpas/uonemadold/uonendalg Jrenskgq Juomedl ],
‘feAowas spijos papuadsns [euarew remuesd jo paq e y3nosyy JuowIeds)
10J A3ojouyd9) Juouneasdxd ping aq Jo a3essed £q pmy € wWouy ERwmayd sSuoIRY
e se gjqeonjdde A[renuojog | poure)dy SPIjOS papuadsns JO [eAcwdy :UONRIL Jreorshug prelisleiy
[eAOWd SPIOS -Jre pazumssaid Juawm)eas)
10} A3ojouyda) yuouneasaid Sunpofm £q uorsuadsns e Ut sprjos earmag saonpy
e se ajqedrdde Lrenuajod | pourerdy Jo uoneredag :woneoyj Jre paajossiq Jreoskyd juameds ],
-ojessqns Jepnonyyed
[eAowas Amdrow 0) B OJUO PIpUOq I UONNJOS € WOJ) yuowjeasn
a1qearidde ospe s1 pue somredio SOMOdouW QR[OS YIIYM Tl uoudwoudyd renmagd SUONPY
saaomRy :ojqedndde Afrenuajog | paureray | ddeyms e sy uondiospe uoqred pIjeAndY JTearshyd pELLEIN
sjuamwwo)) Sujuaanng smyelg uopdiidsag §533044 adfy, SuopIY
ABogouyn] asuodsay
[es3uan)

I-10 NI ¥ALVMANNOAD 04

SNOLLAO SSAD0dd ANV SAdAL SAIDOTONHIAL 40 ONINTFTAIS TVLLINI

(panunue)) 9 F14VL



TABLE 6 (Continued)

INITIAL SCREENING OF TECHNOLOGIES TYPES AND PROCESS OPTIONS

FOR GROUNDWATER IN OU-1

o e — T —— ]
General
Response Technology
Actions Type Process Description Status Screening Comments References'
Treatment Physical/ Ion exchange: Anions and cations in a Retained | Potentially applicable for 2,56
Actions chemical dilute aqueous waste are removed from mercury removal
. treatment solution through the process of ion
exchange
Treatment Physical/ Distillation: A unit process that Screened | Process primarily applicable to 2
Actions chemical separates components of a liquid or out the recovery of spent solvents
trcatment sludge mixture by partially vaporizing the
mixture and separately recovering the Not applicable to low
vapors and residue contaminant concentrations
Treatment Physical/ Oxidation/reduction: Involves the Screened | Presence of organics and 1,25 12
Actions chemical chemical transformation of reactants in out inorganics complicates the
treatment which the oxidation state of one reactant treatment process
is raised while the other is lowered
Non-selective process
More toxic by-products may be
gencrated
Uncertainty in the oxidation of
the chemicals of concern at the
site
Treatment Physical/ Neutralization: Neutralization is the Retained | Potentially applicable for pH 1,25
-Actions chemical interaction of an acid or a base with a control at the site.
treatment solution to adjust the pH of the solution
to the desired levels
Page 8 of 10
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INITIAL SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS FOR SOIL IN OU-1

TABLE 7 (Co-..inued)

90B449C-6/449RTAST.T7 OLIN

General
Response Technology
Actions Type Process Description Status Screening Comments References' !
Containment Capping Concrete: Installation of concrete Retained { Known or suspected source arcas have 7
Actions slabs over areas of contamination. already been capped. Potentially
applicable either for extending or
replacing existing caps for QU-1
SWMUs/AOCs that were sampled
during Phase III.
Containment Capping Multimedia cap: Clay and synthetic | Retained | Known or suspected source areas have 5
Actions membrane covered by soil over already been capped. Potentially
areas of contamination. applicable either for extending or
replacing existing caps for OU-1
SWMUs/AOCs that were sampled
during Phase IIL.
Containment Vertical Sheet piling: Sheet piles act as low- | Screened | Not applicable as a soil remediation 5
Actions barriers permeability subsurface barrier out technology (above Alluvial Aquifer).
walls that cither contain, capture, or Evaluated as a groundwater
redirect groundwater flow at the technology in Table 6 and Table 9.
site. Sheet piles can be made of
wood, pre-cast concrete, or steel.
Steel piles are the most effective in
terms of groundwater cut-off and
cost.
S S
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INITIAL SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS FOR SOIL IN OU-1

A

< O

TABLE 7 . ontinued)

90B449C-6/449RTAST.T7 OLIN

General
Response Technology
Actions Type Process Description Status Screening Comments
Treatment Physical/ Soil washing: Technology that uses | Screened | The high percentage of fines
Actions chemical water and mechanical action to out (predominantly clay) present in CPC
treatment remove hazardous constituents that landfill material make this technology
adhere physically to soil particles. less favorable.
Soil washing scparates the fine-
grained particles from the coarser
fraction. It makes use of the fact
that contaminants have tendency to
adhere to organic carbon aand fine-
grained soil fraction (silt and clay)
as opposed to coarse-grained mixed
fraction (sand and gravel).
Treatment Thermal Fluidized bed: Waste is injected Retained | Potentially applicable for organics.
Actions into a hot agitated bed of sand Presence of metals (including
whereby combustion occurs. mercury) could influence application
of this process.
Treatment Thermal Circulating bed combustor: Retained | Potentially applicable for organics.
Actions Variation of fluidized bed Presence of metals (including
incinerator - Uses higher air mercury) could influence application
velocity and circulating solids to of this process.
create a larger and highly turbulent
combustion zone.
Treatment Thermal Rotary kiln: Involves the controlled | Retained | Potentially applicable for organics.
Actions combustion of organic wastes under Presence of metals (including
net oxidizing conditions. mercury) could influence application
of this process.
5000 ENE
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TABLE 7\ _atinued)

INITIAL SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS FOR SOIL IN OU-1

General
Response Technology
Actions Type Process Description Status Screening Comments References’
Treatment Thermal Infrared : Uses silicon carbide Retained | Potentially applicable for organics. 4, 15, 17,
Actions elements to generate thermal Presence of metals (including 20,22
radiation beyond the red end of the mercury) could influence application
visible spectrum. of this process.
Treatment Thermal Pyrolysis: Destruction of organic Retained | Potentially applicable for organics. 15, 20
Actions material in the absence of oxygen at Presence of metals (including
a higher temperature. mercury) could influence application
of this process.
Treatment Thermal Vitrification: A process by which Retaincd | Potentially applicable for organics. 15
Actions organics are destroyed and Presence of metals (including
inorganics are immobilized into a mercury) could influence application
glassy material. of this process.
Treatment Thermal Advanced clectric reactor: Uses Retained | Potentially applicable for organics. 2,17, 20,
Actions clectrically heated fluid walls to Presence of metals (including 2,24
pyrolyze waste. Inorganic mercury) could influence application
compounds melt and are fused into of this process.
vitreous solids.
Treatment Thermal Thermal desorption: Uses heat in Retaincd | Potentially applicable for organics. 4,18, 19
Actions a controlled environment to cause Presence of metals (including
various organic compounds to mercury) could influence application
volatilize and thereby be removed of this process. Volatile mercury
from contaminated material. could potentially be removed from g
waste matrix. - a
_/‘ e VoA ;
-0 NS
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TABLE 8 (Continued)

INITIAL SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS

FOR SEDIMENT IN OU-2
MR L e
General
Response Technology
Actions Type Process Description Status Screening Comments References
w Treatment Physical/ Low-Energy Solvent Fxtraction Process Retained | Potentially applicable for 1,4,16
Actions chemical (LEEP™): Uses cor monr organic solvents organics.
treatment to extract and concev rate organic
constituents from soi':, sediments, and
sludges.
Treatment Physical Super critical extraction: Certain gases Retained | Potentially applicable for 16
Actions trcatment (c.g, carbon dioxide, propane, butanc) are organics.
used as solvents for organic compounds
when they are maintained at or near their
critical pressure and temperature.
Treatment Physical/ Acid extraction: Heavy metals are extracted | Retained | Potentially applicable for 19
Actions chemical from the sediment by the addition of acids. mercury.
treatment
Treatment Physical/ APEG™: Alkali metals hydroxides/ Retained | Potentially applicable for 15, 17
Actions chemical polyethylene glycols are used to chlorinated organics.
treatment dehalogenate certain classes of chlorinated
organics,
Treatment Physical/ APEG-PLUS™: Similar to APEG™. Retained | Potentially applicable for 17, 18
Actions chemical Specifically uses potassium hydroxide and chlorinated organics.
treatment dimethyl sulfoxide to aid dehalogenation.
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TABLE 8 (Continued)

INITIAL SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS
FOR SEDIMENT IN OU-2

90B449C-6/449RTAST. T8 OLIN

s —— ————
General
Response Technology
Actions Type Process Description Status Screening Comments References
Treatment Physical/ Catalytic dehydrochlorination: Is based on | Screened | Applicable only for 20
Actions chemical the reaction of polychl rinated out polychlorinated
trcatment hydrocarbons with hig' pressure hydrogen hydrocarbons.
gas in the presence of a catalyst. The feed
must be in cither a liquid or gaseous form Feed must be either in a
with the inorganic and inert constituents liquid or gaseous form.
removed.
Treatment Physical/ Oxidation / reduction: Process is applied Retained | Potentially applicable for 1,25, 12, 15,
Actions chemical to destroy hazardous waste components or mercury and organics 17, 20, 21
treatment convert the hazardous components to less removal,
hazardous forms by raising the oxidation
state of one reactant and lowering that of
the another.
Treatment Physical/ Electrolytic oxidation: Cathodes and Screened | Primarily applicable to 17,20
Actions chemical anodes are immersed in a tank containing a out aqucous solution,
treatment waste to be oxidized. Metals are plated out
on the cathodes when an electric current is This process is primarily
imposed. applied for cyanide
removal.
Treatment Physical/ Chemical hydrolysis: Process of breaking a | Screened | Not applicable for 17, 20, 21 g
Actions chemical bond in a molecule so that it will go into out sediment matrix. 3 a
trcatment ionic solution by the addition of chemicals, a'
by irradiation or biologically. The cloven Not applicable for the
molecule can then be further treated by chemicals of concern in
other means to reduce toxicity. ou-2.
Page 5 of 14 PR 55
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TABLE 8 (Continued)

INITIAL SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS
FOR SEDIMENT IN OU-2

mewm—
—

General
Response Technology
Actions Type Process Description Status Screening Comments References
Treatment Thermal Fluidized bed: Waste is injected into a hot | Retained | Potentially applicable for 2,152
Actions agitated bed of sand whereby combustion organics. Presence of
occurs. metals (including mercury)
could influence application
of this process.
Trecatment Thermal Circulating bed combustor: Variation of Retained | Potentially applicable for 2,415 17,20
Actions fluidized bed incinerator - Uses higher air organics. Presence of
velocity and circulating solids to create a metals (including mercury)
larger and highly turbulent combustion could influence application
zone. of this process.
Treatment Thermal Rotary kiln: Involves the controlled Retained | Potentially applicable for 2,15 17,20
Actions combustion of organic wastes under net organics. Presence of
oxidizing conditions. metals (including mercury)
could influence application
of this process.
Treatment Thermal Wet air oxidation: Breaks down suspended | Screened | Primarily applied to the 515,21, 22
Actions and dissolved oxidizable inorganic and out trcatment of aqueous
organic materials by oxidation in a high- waste streams. Presence
temperature, high-pressure, aqueous of metals (including
environment. mercury) could influence g
application of this process. a %
- T
53 Lo
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TABLE 8 (Continued)

FOR SEDIMENT IN OU-2

INITIAL SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS

90B449C-6/449RTAST.T8 OLIN

e _ e —
General
Response Technology
Actions Type Process Description Status Screening Comments References
Treatment Thermal Supercritical water oxidation: Involves Screened | Applicable to aqueous 2,517, 22
Actions thermal destruction of organics in waste out organic solution/ slurry or
water based on the ability of many organic mixed organic/inorganic
compounds to dissolve in super critical waste. Presence of metals
water. (including mercury) could
influence application of
this process.
Treatment Thermal Molten glass: Uses a pool of molten glass Screened | Primarily used to treat any 17, 20
Actions as the heat transfer mechanism to destroy out solid or liquid such as
organics and to capture ash and inorganics. plastics, asphalts, PCB or
pesticides. Presence of
metals (including mercury)
could influence application
of this process.
Treatment Thermal Infrared : Uses silicon carbide elements to | Retained | Potentially applicable for 4, 15,17, 20, 22
Actions generate thermal radiation beyond the red organics. Presence of
end of the visible spectrum. metals (including mercury)
could influence application
of this process.
Treatment Thermal Pyrolysis: Destruction of organic material Retained | Potentially applicable for 15, 20
Actions in the absence of oxygen at a higher organics. Presence of
temperature. metals (including mercury)
could influence application
of this process.
Page 8 of 14 S touv
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TABLE 8 (Continued)

INITIAL SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS
FOR SEDIMENT IN OU-2

General
Response Technology
Actions Type Process Description Status Screening Comments References
Treatment Thermal Vitrification: A process by which organics Retained | Potentially applicable. 15
Actions are destroyed and inorganics are Presence of metals
immobilized into a glassy material. (including mercury) could
influence application of
this process.
Treatment Thermal Advanced electric reactor: Uses electrically | Retained | Primarily applied to soils. 2,17, 20, 22, 24
Actions heated fluid walls to pyrolyze waste. Presence of metals
Inorganics compounds melt and are fused (including mercury) could
into vitrcous solids. influence application of
this process.
Treatment Thermal Plasma torch: Functions by contacting the ]| Screened | Primarily applicable to 22,20
Actions waste feed with a gas which has been out liquid wastes. Presence of
energized into its plasma state by an metals (including mercury)
electrical discharge. could influence application
of this process.
Treatment Thermal Multiple hearth incinerator: Waste is fed Screened | Used for disposal of 5,17, 22 9
Actions through the furnace roof where a rotating out sludges, tars, solids, gases
air-cooled central shaft with air-cooled and liquid combustible §
rabble arms and tecth plows the waste wastes (through nozzles)
across the top hearth to dropholes where it g
falls too the next successive hearth until the Not recommended for
ash is discharged at the bottom. hazardous wastes. % %
Presence of metals
(including mercury) could
influence application of
this process.
Page 9 of 14
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TABLE 8 (Continued)

INITIAL SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS
FOR SEDIMENT IN OU-2
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General
Response Technology
Actions Type Process Description Status Screening Comments References
Treatment Thermal Thermal desorption: Uses heat in a Retained | Potentially applicable for 4,18, 19
Actions controlled environment to cause various the organics present at the
organic compounds to volatilize and site. Volatile mercury
thereby be removed from contaminated could also potentially be
material. removed from the
material. Presence of
metals (including mercury)
could influence application
of this process.
Treatment Thermal Slagging - offgas: This system operates Screened | Applicable for metals with 19
Actions under very high temp: ratures and converts out very high concentrations
the metal compounds into molten slag. only. Presence of metals
Slagging may require air emission control (including mercury) could
systems. influence application of
this process.
Treatment Biological Aerobic: Degradation of organics using Screened | Not applicable for 67,9, 10, 11,
Actions microorganisms in an aerobic environment. out mercury. Mercury could 15
potentially be toxic. g
Hexachlorobenzene is a
recalcitrant organic. g
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TABLE 8 (Continued)

INITIAL SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS
FOR SEDIMENT IN OU-2

General
Response Technology
Actions Type Process Description Status Screening Comments References
Disposal On-site disposal | On-site RCRA landfill: Disposal of wastes | Retained | Potentially applicable.
Actions in an on-site landfill.
Disposal On-site disposal | On-site placement: Treated materials are Retained | Potentially applicable.
Actions placed back on-site.
Disposal Off-site Off-site RCRA incinerator: Disposal of Retained | Potentially applicable.
Actions Incincrator material at commercial RCRA incinerator Presence of metals
(including mercury) could
influence application of
I this process.
— e —— S — e ———

REFERENCES

1. Superfund University Training Institute. 1991. Treatment technologies course. Presented by U. S. Environmental Protection Agency, Risk
Reduction Engineering Laboratory; and University of Cincinnati, Ohio. April 24-26.
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TABLE 8 (Continued)

INITIAL SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS
FOR SEDIMENT IN OU-2

REFERENCES (Continued)
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TABLE 9

EVALUATION OF PROCESS OPTIONS FOR GROUNDWATER IN OU-1 BASED ON
EFFECTIVENESS, IMPLEMENTABILITY AND COST

o —_—

um—

containment - does not
reduce contamination
unless used with other
technologies (e.g.
extraction).

depth (up to 100
ft).

— — — —
GRA Technology type Process options® Effectiveness Implementability Cost
No action - Continuation of the Continuation of | The CAP is effective at Not applicable. Not applicable.
Continuation of the existing RCRA cap. the existing controlling contaminant
existing RCRA CAP RCRA CAP migration and moderately
cffective at contaminant
reduction.
Institutional Action Access restrictions Deed Effectiveness depends Legal Negligible cost.
restrictions upon continued future requirements and
implementation. Does not | authority.
reduce contamination.
Institutional Action Monitoring Groundwater Effective for monitoring Easily Low capital, low
monitoring the groundwater conditions | implementable. O&M.
during and after remedial
action,
Containment Actions | Vertical barriers Sheet piling Interlocks of the steel piles | Implementable - Moderate to High
are not water tight. The Could be capital, very low
locks may never seal in a implemented in O&M.
sandy soil and grouting the localized areas
may be necessary which of most concern;
would be costly. however difficult
Only effective at at the required

*  The shaded process options are retained.
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TABLE 9 (Continued)

EVALUATION OF PROCESS OPTIONS FOR GROUNDWATER IN OU-1 BASED ON
EFFECTIVENESS, IMPLEMENTABILITY AND COST

90B449C-6/449RTAST.T9 OLIN

——
GRA Technology type Process options* Effectiveness Implementability Cost I
Removal Actions Enhanced extraction Solvent injection | Primarily applicable to Implementable, Moderate capital,
organics. but injection and moderate O&M.
handling of
Innovative technology. solvents is a major
disadvantage.
Limited increased Bench and pilot
effectiveness over scale treatability
extraction wells alone. studies would be
required.
Removal Actions Enhanced extraction Surfactant Applicable to inorganics Implementable - Moderate capital,
extraction and organics Injection and moderate O&M.
handling of
Innovative technology. surfactants is a
major
Limited increased disadvantage
cffectiveness over Bench and pilot
extraction wells alone scale treatability
studies would be
required.
Treatment Actions Physical /chemical Air stripping Applicable to volatile Readily Modcrate capital,
treatment organics. implementable. moderate O&M.
Existing CAP
includes air g
| stripping. % i
*  The shaded process options are retained.
Page 4 of 8 Lo PO
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TABLE 9 (Continued)

EVALUATION OF PROCESS OPTIONS FOR GROUNDWATER IN OU-1 BASED ON
EFFECTIVENESS, IMPLEMENTABILITY AND COST

e —— e
GRA Technology type Process options® Effectiveness Implementability Cost
Treatment Actions Physical /chemical Steam stripping | Applicable to volatile Easily Moderate to high
treatment organics. implementable. capital and O&M.
Energy-intensive process.
More applicable, when
compared with air
stripping, to contaminants
with cither higher
concentrations or lower
volatility.
Treatment Actions Physical/chemical Activated carboa | Effective for mercury and | Readily Moderate capital,
treatment adsorption organics removal. implementable moderate O&M.
Existing CAP
includes carbon
adsorption.
Treatment Actions Physical/chemical Dissolved air' Effective for removal of Easily Moderate capital
treatment flotation solids. implementable. and O&M.
Treatment Actions Physical/chemical Filtration' Effective for removal of Readily Modecrate capital 9
treatment suspended solids. implementable. and O&M. §
2 g
*  The shaded process options are retained. ) L
50D tou!
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TABLE 9 (Continued)

EVALUATION OF PROCESS OPTIONS FOR GROUNDWATER IN OU-1 BASED ON
EFFECTIVENESS, IMPLEMENTABILITY AND COST

s = — —
GRA Technology type Process options* Effectiveness Implementability Cost
Treatment Actions Physical /chemical Precipitation/ Effective for mercury Easily Moderate to high
treatment flocculation/ removal and suspended implementable. capital, moderate
sedimentation solids. Bench-scale O&M.
treatability testing
required (e.g., to
determine
optimum
combination of
pH, precipitating
and flocculating
agents).
Treatment Actions Physical/chemical Membrane Effective for mercury Easily High capital and
trcatment technology removal. implementable O&M. Typically
Bench-scale not used for
May need extensive treatability testing | general metals
pretreatment of the required. treatment.
groundwater.
Other process options
which are more favorable
to the site conditions are
retained.
*  The shaded process options are retained. o Qe
5 8 L Su s
Page 6 of 8
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TABLE 9 (Continued)

EVALUATION OF PROCESS OPTIONS FOR GROUNDWATER IN OU-1 BASED ON
EFFECTIVENESS, IMPLEMENTABILITY AND COST

*  The shaded process options are retained.

90B449C-6/449RTAST.T9 OLIN

Page 7 of 8

e —
GRA Technology type Process options®* Effectiveness Implementability Cost
Treatment Actions Physical/chemical Ion exchange Effective for mercury Implementable for | Moderate to high
treatment removal. mercury. capital and O&M.
Needs disposal of Bench-scale
regeneration solution. treatability testing
required.
Other process options
which are more favorable
to the site conditions are
retained.
Treatment Actions Physical/chemical Neutralization' Effective for pH control. Easily Modcrate capital
trcatment implementable. and O&M.
Disposal Actions Discharge Surface Effective and reliable. Readily Low capital, very
discharge implemented - low O&M.
through existing facility already
NPDES permit maintains NPDES
permit.
5 0 1300
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EVALUATION OF PROCESS OPTIONS FOR SOIL IN OU-1
BASED ON EFFECTIVENESS, IMPLEMENTABILITY, AND COST

sjueynsuod
apA1O-piempoop

Technology Process
GRA Type Options*® Effectiveness Implementability Cost
No action None Not applicable | No action taken. Not applicable. Not applicable
Institutional Monitoring Sampling Aids in the post-closure monitoring of Readily Low capital and
actions SWMUs. Does not reduce implementable. O&M.
contamination.
Containment Capping Clay cap Effective, susceptible to cracking, but Easily Low capital, low
actions has self-healing properties. implementable. O&M.
Containment Capping Asphalt cap Effective but susceptible to weathering Easily Low capital, high
actions and cracking; clay or multimedia cap implementable. O&M.
more applicable for CPC landfill. !
Containment Capping Concrete cap Efiective but susceptible to weathering Easily High capital, low
actions and cracking; clay or multimedia cap implementable. O&M.
more applicable for CPC landfill.
Containment Capping Muitl-media Effective, proven, and reliable Easily Moderate capital,
actions cap technology. implementable. low O&M.
Removal Excavation Coaventional Effective method for waste and soil Readily Moderate capital,
ercavation excavation. implementable. low to moderate
equipment O&M.
Treatment Encapsulation/ | Stabilization/ | Effective in reducing the mobility of the | Implementable. Moderate capital,
fixation solidification chemicals and in also reducing the Bench scale testing low O&M.,
exposure to the contaminants. would be required to
determine the
Primarily applicable to metals, although | applicability of this
T organics can be stabilized/solidified. technology to the
organic wastes
present at the site.
*  Shaded process options are retained.
Page 1 of 7 o by
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TABLE 1. Continued)

EVALUATION OF PROCESS OPTIONS FOR SOIL IN OU-1

BASED ON EFFECTIVENESS, IMPLEMENTABILITY, AND COST

Technology Process
GRA Type Options® Effectiveness Implementability Cost
Treatment Physical/ BEST® Potentially effective in extracting the Implementable. Moderate capital,
chemical organics present at the site. Does not Bench and/or pilot moderate O&M.
destroy the contaminants. Further scale testing would
treatment and/or disposal is necessary. be required.
Not applicable for mercury removal. |
Treatment Physical/ Liquified gas' | Potentially effective in extracting the Implementable. Moderate capital,
chemical organics present at the site. Docs not Bench and/or pilot moderate O&M.
destroy the contaminants. Further scale testing would
treatment and/or disposal is necessary. be required.
i Not applicable for mercury removal. i |
Treatment Physical/ LEEP®™* Potentially effective in extracting the Implementable. Moderate capital,
chemical organics present at the sitc. Does not Bench and/or pilot moderate O&M.
destroy the contaminants. Further scale testing would
treatment and/or disposal is necessary. be required.
it Not applicable for mercury removal. | |
Treatment Physical/ APEG-PLUS™ | Siimilar to APEG™. Potentially effective { Implementable. Moderate capital,1
chemical for dechlorinating the chlorinated Bench and/or pilot moderate O&M.
organics present at the site. Not scale testing would
applicable for mercury removal. Further | be required.
treatment (e.g., incincration, biological
treatment, carbon adsorption) and/or
disposal of the dechlorinated chemicals
is necessary.
*  Shaded process options are retained. <. e
g G i 9/
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TABLE .. .ontinued)

EVALUATION OF PROCESS OPTIONS FOR SOIL IN OU-1
BASED ON EFFECTIVENESS, IMPLEMENTABILITY, AND COST

|
Technology Process
GRA Type Options* Effectiveness Implementability Cost
Treatment Physical/ Acid Effective for mercury removal. Further | Implementable. Moderate capital,
chemical _extraction trcatment and disposal of mercury is Bench and/or pilot moderate O&M.
necessary. scale testing may be
required.
Treatment Physical/ Oxidation/ Applicable to slurry with very low Implementable. Moderate capital,
chemical reduction suspended solids content. Bench or pilot scale | moderate O&M.
treatability testing
Variable waste composition present at would be required.
the site complicates this non-selective
process.
Presence of mixed wastes (mercury and
organics) complicates this process.
Chlorinated organics present at the site
may form harmful byproducts.
Chemical oxidation/reduction of the
chlorinated organics at the sitec may be
incomplete requiring further trcatment.
Treatment Thermal Fluidized bed | Destroys organics. Less effective than Implementable. High éapital and
circulating bed combustor. Mercury, O&M.
being a volatile metal, may impact
process.

Treatment Thermal Circulating Effective and reliable. Destroys organics. | Implementable. High capital and
bed Mercury, being a volatile metal, may O&M.
combustor® impact process.

*  Shaded process options are retained. i
- 1
SR i Qv
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TABLE 10 atinued)

EVALUATION OF PROCESS OPTIONS FOR SOIL IN OU-1

BASED ON EFFECTIVENESS, IMPLEMENTABILITY, AND COST

Technology Process
GRA Type Options* Effectiveness Implementability Cost

Treatment In situ In sito Effective in reducing the mobility of the | Bench scale Moderate capital,
stabilization/ chemicals. The in-situ process is more treatability studies low O&M.
solidification comp'icated and is more difficul: to would be required to

implement than the ex-situ process. determine the
effectiveness of this
technology for the
site. May also
require pilot scale
testing evaluate
applicability to in
situ conditions.

Treatment In situ In situ The presence of various organics Bench and pilot Moderate capital
chemical chemicals and mercury at the site along | scale treatability and low O&M.
treatment with naturally occurring organic and studies would be

inorganic substances complicates the use | required. This

of this process. The products of process has not been
treatment may be more mobile and/or widcly demonstrated
toxic than the parcnt chemicals. Limited | and in most cases is
information is currently available on the | in bench and/or
effectiveness and applicability of this pilot-scale testing.
process. Effectiveness of this technology

is contingent upon treatability studies.

Disposal Off-site Off-site RCRA | Effective for containment of waste. No | Implementable. High capital, none |

landfill reduction of chemical toxicity or volume. | Waste has to be to low O&M.
Contaminants are removed from the transported to the
site. landfill. Land
disposal restrictions
may apply.
*  Shaded process options are retained. S 15y
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TABLE .. ontinued)

EVALUATION OF PROCESS OPTIONS FOR SOIL IN OU-1
BASED ON EFFECTIVENESS, IMPLEMENTABILITY, AND COST

T Technology Process
GRA Type Options®* Effectiveness Implementability Cost
Disposal On-site On-site RCRA | Effective for containment of waste. No | Difficult to Very high capital,
landfill reduction of chemical toxicity or volume. | implement - moderate O&M.
minimum technical
requirements (MTR)
and land dispoal
restrictions may
apply. Agency and
state /public
acceptance could
interfere.

Disposal On-site On-site Effective. Environmental impact is Implementable. Moderate capital
placement of reduced at the site because of the MTR and land and O&M.,
treated treated materials. disposal restrictions
material may apply.

Disposal Off-site Off-site RCRA | Effective in the destruction of organics. Implcmentable. Very high capital

Incinerator incinerator
NI L —

NOTES:

! Chemical extraction and dechlorination are retained. Further evaluation is required to select the most applicable process option.
! Thermal treatment is retained. Further evaluation is required to select the most applicable process option.

sjue)nsuo)

opA|D-piempoom

*  Shaded process options are retained. - PR
oG N IV AED)

Page 7 of 7
90B449C-6/449RTAST.T10 OLIN 10-06-92




675001

6 Jo | 93ed

NITO 11LL 1SVLH6¥P/9-06¥¥a06

-paurelas ase suondo ssodoid papeys ayy

Woodward-Clyde

Consultants

*mop 2q) 01

0) Ayissa00u o) pue {PIP
Jo a3 0} anp PP
I91emojsem oy Jusmojdun

*poonpa3 J0U S1 UONRINIIOTVOO
JURUIIIR)UO)) "SIUBUIWIEIUOD IY)
JO uonesSiwm premumop y1 Sunounsas

0} Jyroyyp Aj2)elapop Ul JUINXS JWOS O] IPIYJ3 3q ey

“woyshs-009-mseq Z-NO podsues) yuounpas Sumrejuod

‘W%0O | 991 Jo uondmusip moqim Ul puR SJUSWIPIS PIIeWUILucd 343 0}
moj ‘rendes mseq m pajywowapdun | amsodxo Fuonpal Ul SOYINP 10§ AN wonexy suoipe
3je19po aq Jou pmo) Arenuajod “wiseq Joj yqedridde oN Judder) | /uonemsdesuy | juowrureiuo)

"S)ueBIWeE)uod oY) 0) yYsiy Jo asnsodxd

JJemuyd JOU S0 "UONeWUIR)u0d Sapoywom
SIS0 NFO 0NPaJ JOU SO "JUIWIPIS pue ysy qsy suoIpe
pue endes moy "ajqeIuamaydun Apseqy Jo Anpenb 2y) Sunoyuow Ul JAIPIYH | PUS JWIWPIS Souoyuopy | [euonnysuy
“JUIWIDIOJUI
paseanuy asmbas

PO ‘IS Apease ‘uoNeUIWe)n0d
‘s1500 WO | suonpuisas Suwysy swog 20Npal Jou S0 °Ysy pIreunurejucd SUORILIISAL SUOTPUISI suonpe
pue rendes> mory ‘aiqeruomapdun Lpseqy Aue jo vondwmsuod uewny sajemMIoyY Supysyy ssony | reuonmusu]

“EOIRUIWRIUCD 3ONP3I JOU $0(]
‘S1500 W20 “S[edImayd g3 03 amsodxs Sunpas STONOUISAI suonoe
pue rended mo sjqersdwadun Apsey AQaioy) SUOIPLISII SSII0R SIPAOL] Supudy SS90y rewonnsuy
‘diqeondde oN *31qeonidde 10N ‘goye) uoipe oN | aquogdde jJoN QUON uorpe oN

ssuopdo adsy
150D Aquuaniiday SSUANNYT $533044 ABopouypa], vi9
—— -

LSOD ANV ‘ALI'TIGVINAWATINI ‘SSINIALLDAIAT NO qaSvd
7-N0 NI INFWIAES 04 SNOLLJAO SSTAI0¥d 40 NOLLVII'IVAH

11 A'T9V.L

N

/




Woodward-Clyde

Consultants

679001

NI'IO 1LLISV.LA6b/9-D6¥+806

e A 6 Jo T adeq
‘paureial are suondo ssaooid papeys 3y,
*S)uDWIpas YPOup 243 0) djqeondde 0w
‘posmbos | S| ‘wiseq 3g) JO U0z INOKq Y} KoxsIp
WO M| 3q pmom Bunsd) MM siueurarejuod 3q) jo Amqowm
Tende> gy | opeds youog ‘simoumpos | g Sunnpal W JAIPIYTF UOHEUIWEIN0D | WOPEIYIPHIOS uorexy suonoe
0] eIPOW | YUP Joj SqeIudmIdusy ay) 0) amsodxs Suonpos m saayy | Jwopezgqes | /uonemsdeduy | juowurRINO)
| *s3559001d
uonejuaunpas papadxo
JO pIoueYU 1OJ *s9ss3001d
pannbos oq ew Bunsay | uwonemsdesus 1ogi0 wey) ss3001d samofs
9eJs J0[id ‘PAPNPUOD B S[ °"PIInpal 10U §1 WONBLUIOUCD
3q 0) Jaey pmom JuRTIUIEJUO)) ‘S)URUWR)UO0D
SIIPNJS UORRIUIWNIPIS 24} Jo uoneIHIw premumop
i pue d@ojoipAH | 9§ SumouISII UI JUIXD WOS 0) JAIPIYD
"‘W®0 "SoInespAy miseq aq Aepy -uodsuel) Juawipas Survreiuod
o[ pue feyded | jo amjeu dtareudp oy anp Ul pUE SJUSUNPIS PAIRUTWRIUOD gonexy sgore
1RISPOW wowsdun 03 JMIYRq o) 0} amsodxs Suonpas ut 2oy | vonewIuNpag | /uonemsdedsny | JudwurEO)
paiae
st osn puer] 'pasdife ABojorphy ous ayy
pue pakosisap 3q [ WIISAS-009 wiseq
*P3INPaI J0U S1 UOLRIIUIIU0D
JUBUIWE}UO)) "SIURTIWIEIUOD
oY1 JO uoneISiw premumop
‘pa:mbas | oy Burpinsas W U IWOS 0} JANIIYD
‘W0 oeQq JO SWM|oA aq Aepy “Wodsues) yusunpas Jurarejuod
mo] ‘Tendes g3 £19A 27) 03 onp Ul pue SJUSWIPIs PIjeuIWweRIu0d uonexy suonoe
9)eIopO ywowajdun 03 NN ay) 0) asmsodxd Fupnpas w AIYF Suijippeg | /vonemsdeouy | juourureypo)
ssuopdo adky
180D Hqeisomaydur) SS3UANPNYF 8530044 (Bopouyr ], vio ;_

LSOO ANV ‘ALI'TISVINAWATINI ‘SSANIALLOIAIT NO @asvd
Z-NO0 NI INFWIAIS Y04 SNOLLAO SSTO0Ud 40 NOLLVNI'TVAdL

(panupuo)) 11 ATAVL

i
;

)



TABLE 11 (Continued)

EVALUATION OF PROCESS OPTIONS FOR SEDIMENT IN OU-2
BASED ON EFFECTIVENESS, IMPLEMENTABILITY, AND COST

— — r
GRA Technology Process Effectiveness Implementability Cost
type options®
Removal Excavation Conventional Effective method for removing dry ditch | Easily implementable for | Moderate
Excavation' sediments and soils. Not applicable to ditch sediments. capital, low to
basin sediments. moderate
O&M.

Removal Dredging Mechanical Effective for sediment dredging. Large Implementable. Moderate to
amounts of sediments may be High.
resuspended. Dredged material must be

w rehandled.

Removal Dredging Hydraulic Effective for sediment dredging. Some of the hydraulic Moderate.
Resuspension of sediments is limited. dredges are only
Production capacity generally higher transportable on
than mechanical dredging. Rehandling navigable waters. Some
of dredged material could be eliminated. | dredges have vessel
Large volumes of water removed with length /draft limitation.
the sediment must be treated. Most
debris cannot be removed.

Removal Dredging Pneumatic Effectiveness similar to that of the Not widely available. Moderate.
hydraulic dredges. Pneumatic dredges Pneumatic dredges
produce slurries of higher solids content | require a minimum of 7
and cause less resuspension of 1/2 feet of water. This
sediments. depth limitation will be a

limiting factor for its
application at the OU-2 g
basin. % g
*  The shaded process options are retained.
e P
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TABLE 11 (Continued)

EVALUATION OF PROCESS OPTIONS FOR SEDIMENT IN OU-2
BASED ON EFFECTIVENESS, IMPLEMENTABILITY, AND COST

e

GRA

Technology
type

—

Process
options®

L

Effectiveness

Implementability

Cost

Treatment

Physical/
chemical

APEG - Plus’

Similar to APEG. Effective for
dechlorinating the hexachlorobenzene
Not applicable for mercury removal.
Further treatment (¢.g., incineration,
biological treatment, carbon adsorption)
and/or disposal of the dechlorinated
chemicals is necessary. This process is
potentially more applicable than APEG.

Implementable. Bench
and/or pilot scale testing
would be required.

Moderate
capital,
moderate
O&M.

Treatment

Physical/
chemical

Oxidation/
reduction

Applicable to slurry with very low
suspended solids content.

Presence of mixed wastes (metals and
organics) complicates this process.

Chiorinated organics present at the site
may form harmful byproducts.

Chemical oxidation of the chlorinated
organics at the sitc may be incomplete
requiring further treatment.

The high organic content present at the
sitc complicates the redox reactions,
requiring large amounts of reagents.

Implementable.
Treatability testing would
be required.

Moderate
capital,
moderate
O&M.

*  The shaded process options are retained.
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TABLE 11 (Continued)

EVALUATION OF PROCESS OPTIONS FOR SEDIMENT IN OU-2
BASED ON EFFECTIVENESS, IMPLEMENTABILITY, AND COST

o e ——
GRA Technology Process Effectiveness Implementability Cost
type options*

II Treatment Thermal Fluidized bed Destroys organics. Not applicable to Implementable. High capital |
mercury removal. Mercury being a and O&M
volatile, may impact the process. Less costs.
effective than circulating bed combustor.

Treatment Thermal Circulating Recently demonstrated effective and Implementable. High capital
bed reliable. Destroys organics. Not Availability is and O&M
combaustor’ applicable for mercury removal. questionable. costs.

Mercury being a volatile, may impact the
process. Is more efficient than fluidized
bed

Treatment Thermal Rotary kiln* Proven and reliable. Mercury may Implementable. Mobile | High capital
impact the process. Creates high units available. and O&M
particulates. costs.

Treatment Thermal Infrared’ Effective and reliable technology. Implementable. Mobile | High capital

Destroys organics. Mercury may impact | units available. and O&M
the process. Applicable to silt/clay costs.
particle sizes and high moisture content
(up to 50 percent by weight).
Treatment Thermal Pyrolysis Organics are destroyed. May require Other available mobile High capital

auxiliary fuel for low BTU wastes. technologies that can and O&M
Mercury may impact the process. process high volumes per | costs.
Applicable to solids, sludges, and viscous | day are preferred.
liquids. Other thermal processes, which
are morc conducive to sediments, (fine

i silty clay) are preferred.

*  The shaded process options are retained. o
;oo P oo
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TABLE 11 (Continued)

EVALUATION OF PROCESS OPTIONS FOR SEDIMENT IN OU-2
BASED ON EFFECTIVENESS, IMPLEMENTABILITY, AND COST

——e _—

GRA Technology Process Effectiveness Implementability Cost I
type options*®
Treatment Thermal Vitrification Organics are destroyed. Mercury may Implementable. High to
impact this process. Other thermal Moisture content has to | moderate
technologies that are more demonstrated | be very low. capital and
are more applicable. O&M costs.
Treatment Thermal Advanced Effective for organics removal. Post- Other incineration High capital
clectric reactor | treatment for incomplete combustion technologies are and O&M
may be required. Mercury may impact considered more reliable | costs.
the process. Innovative technology. and are proven more
applicable
Treatment Thermal Thermal Effective for the desorption of volatile Implementable. Modecrate
desorption and semi-volatiles. Elemental mercury Moisturc content has to | capital,
may also be desorbed. Further be low. moderate
treatment and/or disposal is needed. O&M.
|r Disposal Off-site Off-site RCRA | Sediments in QU-2 have to be Implementable. Wastc High capital,
landfill dewatcred tughly. Effective for has to be transported to | none to low
containment of waste. No reduction of | the landfill. Land ban O&M.
chemical toxicity or volume. restrictions may apply.
Contaminants arc removed from the
site.
Disposal On-site On-site RCRA | Sediments in OU-2 have to be Difficult to implement - | Moderate to
landfill dewatered thoroughly. Effective for minimum technical High capital,
containment of waste. No reduction of requircments (MTR) and | modecrate
chemical toxicity or volume. land disposal restrictions | O&M.
may apply. Agency and
state/public acceptance
could interfere.
*  The shaded process options are retained.
Page 8 of 9 ~ P
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EVALUATION OF PROCESS OPTIONS FOR SEDIMENT IN OU-2
BASED ON EFFECTIVENESS, IMPLEMENTABILITY, AND COST

TABLE 11 (Continued)

— ——
GRA Technology Process Effectiveness Implementability Cost
type options*

Disposal On-site On-site Effective. Environmental impact is Implementable. MTR Moderate
placement of reduced at the site because of the and land ban restrictions | capital and
treated treated materials may apply. O&M costs.
material

Disposal Off-site Off-site RCRA | Effective in the destruction of organics. Implementable. Very High

Incinerator incinerator May require pretreatment or residuals capital.
I treatment for mercury. ’
o e ——

NOTES:

' Retained

for ditches only.

! Chemical extraction and dechlorination arc retained as a sediment treatment technology for organics. Further evaluation is required to select
the most applicable process option.

3 Thermal treatment is retained. Further evaluation is required to select the most applicable process option.

*  The shaded process options are retained.
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APPENDIX A

REVISED LIST OF CANDIDATE TECHNOLOGIES
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TABLE A-1 (Continued)

CANDIDATE TECHNOLOGIES FOR OU-1 GROUNDWATER

OLIN MCINTOSH SITE

MCINTOSH, ALABAMA
— R — R
Applicable To
Metals Organics Description Additional Data Requirements

Grouting X X A process whereby one of a variety of fluids ic Additional hydrogeologic and geotechnical

injected into a rock or soil mass where it is set investigation would probably be required.

in place to reduce water flow and strengthen the

formation. Grouting includes such technologies

as rock grouting, and grout curtains.
Horizontal Barricrs
Grout Injection X X Drilling through the site and injecting a grout to | Additional hydrogeologic and geotechnical

form a horizontal or curved barrier to prevent invesigation would probably be required.

the downward migration of contaminants.
Block Displacement X X Displacement and bottom sealing of a block of (Same as above.)

earth isolatede by perimcter barriers, by

continued grout or slurry pumping to prevent the

downward migration of contaminants.
Groundwater Removal 9
st D :
Interceptor drain X X Any conduit buried underground to collect and Could possibly be implemented with the §

convey aqueous discharges by gravity flow. existing data.

Manholes or wet wells are used to collect the 2

flow conveyed by the conduits and pump the 8

discharge aboveground to the treatment system.
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TABLE A-1 (Continued)

CANDIDATE TECHNOLOGIES FOR OU-1 GROUNDWATER

OLIN MCINTOSH SITE
MCINTOSH, ALABAMA

Applicable To

Metals

Organics

Description

Additional Data Requirements

Vapor Extraction

Solvent Injection

Volatile organics present in the subsurface soils
are extracted by a series of injection/ extraction
wells. The vapors are extracted by applying
either vacoum or pressure or a combination of
both. This technology is applicable only for
subsurface soils above the water table.

Injection of solvents into the groundwater to
dissolve and mobilize the organic contaminants -
To improve the effectiveness of Pump & Treat

system.

Bench and/or pilot scale treatability testing
would probably be required.

(Same as above.)

Surfactant Injection

Injection of surfactant into the groundwater to
dissolve and mobilize inorganics and organics -
To improve the effectiveness of Pump & Treat
system.

Bench and/or pilot scale treatability testing
would probably be required.

Physical/Chemical Treatm:pt
Air Stripping

90B449C-6/449RTAST.TA1 OLIN

A means of treating contaminated water by
transferring the contaminants from the aqueous
phase to the air phase

Page 4 of 7

Technology can commonly be evaluated
without treatability testing.
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TABLE A-1 (Continued)

CANDIDATE TECHNOLOGIES FOR OU-1 GROUNDWATER

OLIN MCINTOSH SITE
MCINTOSH, ALABAMA

Description

—

Additional Data Requirements

Steam Stripping

Activated Carbon Adsorption

Dissolved Air Flotation

Filtration

Precipitation/Flocculation/
Sedimentation

Membrane Technology

90B449C-6/449RTAST.TA1 OLIN

xl

Is a unit process that uses stcam to extract
organics from aqueous streams. Can be
considered as an alternative to air stripping, if
the concentrations of the contaminants are too
high or the volatility of the contaminants is too
low for air stripping to be effective.

Is a surface phenomenon in which soluble
molecules from a solution are bonded onto a
particular substrate.

Separatiot. of solids in a suspension by injecting
pressurized air.

Removal of suspended solids from a fluid by
passage of the fluid through a bed of granular
material

A combination of technologics used to remove
inorganics from solution by precipitation,
conglomeration, and gravity settling or
sedimentation

A gencral term for various membrane processes
(Reverse Osmosis, Ultrafiltration,
Hyperfiltration, and Electrodialysis) to separate
dissolved and suspended material from water.
Reverse Osmosis and Ultrafiltration have greater
potential for use in site remediation processes
than the other membrane processes

Page 5 of 7

without treatability testing,

without treatability testing.

would probably be required.
(Same as above.)

(Same as above.)

(Same as above.)

Technology can commonly be evaluated

Technology can commonly be evaluated

Bench and/or pilot scale treatability testing
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TABLE A-1 (Continued)

CANDIDATE TECHNOLOGIES FOR OU-1 GROUNDWATER

OLIN MCINTOSH SITE

MCINTOSH, ALABAMA
T ]
Applicable To
Metals O ics Description Additional Data Requirements
Ion Exchange X X Anions and cations in a dilute aqueous waste are | Bench and/or pilot scale treatability testing
removed from solution through the process of would probably be required.
ion exchange
Distillation X A unit process that separates components of a (Same as above.)
liquid or sludge mixture by partially vaporizing
the mixture and scparately recovering the vapors
and residuc
Oxidation/Reduction X X Involves the chemical transformation of reactants | (Same as above.)
in which the oxidation state of onc reactant is
raised while the other is lowered
Neutralization X Neutralization is the interaction of an acid or a Technology can commonly be evaluated
base with a solution to adjust the pH of the without treatability testing.
solution to the desired levels
iologi men S}
Acrobic X Degradation of organics using microorganisms in | Bench-scale treatability testing would
an aerobic environment probably be required. Pilot-scale treatability §
testing may be performed as an extension of
bench-scale studics. 3
. . . o |
Anaerobic X Degradation of organics using microorganisms in | (Same as above.) % o
an anacrobic environment b
505 Lo
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CANDIDATE TECHNOLOGIES FOR OU-1 SOILS

TABLE A-2 (Continued)

OLIN MCINTOSH SITE
MCINTOSH, ALABAMA

AN

Applicable To
Metals Organics

Description

Additional Data Requirements

Grouting

A process whereby one of a variety of fluids is
injected into a rock or soil mass where it is set
in place to reduce water flow and strengthen the
formation. Grouting includes such technologies
as rock grouting, and grout curtains including
vibrating beam.

Additional hydrogeological and geotechnical
investigation would probably be required.

Horizoptal Barriers

Grout Injection

Block Displacement

Drilling through the site and injecting a grout to
form a horizontal or curved barrier to prevent
the downward migration of contaminants.

Displacement and bottom sealing of a block of
carth isolated by perimeter barriers, by
continued grout or slurry pumping to prevent the
downward migration of contaminants.

Additional hydrogeological and geotechnical
investigation would probably be required.

(Same as above.)

Seil Treatment
E lation/Fixati
Stabilization/Solidification

A technology by which the mobility of a
chemical waste is reduced by cither physically
entrapping the waste and/or changing its
chemical state. This technology can be
categorized by the primary stabilizing agent
used: cement-based, pozzolanic- or silicate
based, thermoplastic-based, or organic polymer-
based.

Bench scale testing would probably be
required. Pilot scale testing may not be
required.

sjuensuo
opAj9-paempoom
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TABLE A-2 (Continued)

CANDIDATE TECHNOLOGIES FOR OU-1 SOILS
OLIN MCINTOSH SITE

MCINTOSH, ALABAMA
— — — ]
Applicable To
Metals Organics Description Additional Data Requirements
Soil Washing X X Process extracts contaminants from sludge, soil, Bench and/or pilot scale testing would
or sediment medium as the washing fluid. The probably be required.
washing fluid may be composed of water,
organic solvents, water/chelating agents,
water/surfactants, acids or bases, depending on
the contaminant to be removed.
Thermal
Fluidized Bed X Waste is injected into a hot agitated bed of sand | Thermal destruction technologies generally
whercby combustion occurs. do not required treatability testing.
However, parameters such as heat value,
chlorine content, metal content and
destruction efficiency may be required.
Circulating Bed Combustor X Variation of fluidized bed incinerator - Uses (Same as above.)
higher air velocity and circulating solids to create
a larger and highly turbulent combustion zone.
Rotary Kiin X Involves the controlled combustion of organic (Same as above.)
wastes under net oxidizing conditions. 7
Infrared X Uses silicon carbide clements to generate (Samc as above.) ©!
thermal radiation beyond the red end of the oo g
visible spectrum.
Pyrolysis X X Destruction of organic material in the absence of | (Same as above.) %
: oxygen at a higher temperature. ‘
Vitrification X X A process by which organics are destroyed and (Same as above.) :
inorganics are immobilized into a natural a

90B449C-6/449RTAST.TA2 OLIN
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CANDIDATE TECHNOLOGIES FOR OU-1 SOILS

TABLE A-2 (Continued)

OLIN MCINTOSH SITE

90B449C-6/449RTAST.TA2 OLIN

Page 6 of 7

MCINTOSH, ALABAMA
E e — T —— e —— e ——
Applicable To
Metals Organics Description Additional Data Requirements
In Sity
Bioreclamation X System of injection and recovery wells introduce | Bench scale treatability - testing would
bacteria and nutrients to degrade contamination. | probably be required. Pilot scale treatability
testing may be performed as an extension of
bench scale studies.
Soil Flushing X X An in situ process where the zone of Bench and/or pilot scale treatability testing
contamination is flooded with water or a water- | would probably be required.
surfactant mixture in order to dissolve and
mobilize the contaminants. Contaminants are
then brought to the surface by a series of
extraction wells.
Vacuum and Steam Extraction X Volatile organics present at the sitc are (Same as above.)
extracted by a series of injection/extraction
wells. The vapors are extracted by applying
either vacuum or pressure or a combination of
both. Steam is also injected to raise the soil
temperature and thereby enhance the recovery
of the organics.
Vitrification X X Is an in situ process whereby the soil and waste | Initially would required bench scale testing tog 5
is melted into a glassy, solid matrix resistant to determine effectiveness for matrix and
leaching and more durable than granite or chemicals of concern. May also required % 3.
marble. Organics are destroyed and inorganics pilot-scale testing to evaluate applicability to b
are immobilized. in situ conditions. i

10-06-92
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TABLE A4

'CANDIDATE DIRECT WASTE TREATMENT TECHNOLOGIES

OU-1 SEDIMENT
OLIN MCINTOSH SITE

MCINTOSH, ALABAMA
———— — e —
Applicable To

Metals O ics Description Additional Data Requirements
Fixation/Encapsulation ’
The containment alternatives of See comments in Fixati
soil capping and multimedia section of Table 3. Pilot-scale testing
capping and the aforementioned would probably not be required for
solidification/stabilization fixation/encapsulation as direct waste

alternatives with the exception of
cement overlay are applicable as a
direct waste treatment technology.

Thermal Treatment

Combustion
Fluidized Bed

Circulating Bed Combustion

Two Stage, Fluidized
Bed/Cyclonic Incinerator

90B449C-5 /449CTM. TA4 OLIN

Consists of a bed of inert, granular, sand-like
material, combustion air is forced upward
through the bed, which fluidizes the material
at a minimum critical velocity.

Variation of fluidized bed, uses bigher air
velocity and circulating solids to create a
larger and highly turbulent combustion zone.
Combine fluidized bed with cyclonic
combustion. Inorganic contaminants will be
encapsulated in glassy leach-resistant
agglomerates.

Page 1 of 14

treatment technologies.

Thermal destruction technologies
generally do not require treatability
testing. However, parameters such as
heat value, chlorine content, metal content
and destruction efficiency may be
required.

(Same as above)
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TABLE A-4 (Continued)

CANDIDATE DIRECT WASTE TREATMENT TECHNOLOGIES

OU-1 SEDIMENT
OLIN MCINTOSH SITE

MCINTOSH, ALABAMA
— = e ey
Applicable To
Metals Organics Description Additional Data Requirements
Low Temperature Fluidized Bed X Eliminates the use of refractory materials in | Thermal destruction technologies
combustion chamber that requires periodic generally do not require treatability
replacement. Air and nitrogen are used to testing. However, parameters such as
fluidize the carbonate/catalyst bed. heat value, chlorine content, metal content
and destruction efficiency may be
required.
Rotary Kiln X Involves the controlled combustion of (Same as above)
organic wastes under net oxidizing
conditions.
Pyretron® (Rotary Kiln) X Combustion central system that uses oxygen (Same as above)
or oxygen-enriched air to improve process
control while significantly increasing
incineration throughput.
Wet Air Oxidation X Breaks down suspended and dissolved (Same as above)
oxidizable inorganic and organic materials by
oxidation in a high-temperature, high- 9
pressure, aqueous covironment. E
Supercritical Water Oxidation X X The process is based on the ability of water (Same as above)
to perform as an exccllent solvent for §'
organics when it is above its critical
temperature (705°F) and pressure (3,200 %
psi). Inorganic salts become insoluble above
930°F, and precipitate.
Page 2 of 14 5 I
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TABLE A-4 (Continued)

CANDIDATE DIRECT WASTE TREATMENT TECHNOLOGIES

OU-1 SEDIMENT
OLIN MCINTOSH SITE

MCINTOSH, ALABAMA
_ 4
Applicable To
Metal Organies Description Additional Data Requirements
Thermocatalytic X Catalyt’ , thermochemical process that (Same as above)
converts aqueous orgaaic wastes into a
medium-Btu gas consisting mainly of
methane and carbon dioxide.
Catalytically Stabilized Thermal X Using a hot-walled tubular reactor and Thermal destruction technologies
Combustor catalytic surface reactions, the combustor gencrally do not require treatability
stabilizes gas-phase combustion in a near testing However, parameters such as
plug-flow pattern. heat value, chlorine content, metal content
and destruction efficiency may be
required.
Linde® Oxygen Combustion X Increase throughput of conventional (Same as above)
incincrators, uses a patented burner, flow-
control piping, a control console and is
designed to use up to 100 percent oxygen.
Flame (Slagging) Reactor X X A hydrocarbon-fueled, flash smelting system (Same as above)
produces a decontaminated molten slag and
a recyclable, heavy metal-cnriched oxide.
Vaporization Extraction System X X Materials are mixed with hot gas in a co- (Same as above)
current, stirred fluidized bed.
Submerged Quench X X Chamber is a vertical cylinder which allows (Same as above)
removal of large amounts of material
continuously. The outlet of the chamber
into a submerged quench system.
5 (_) [ S ;’

90B449C-5/449CTM.TA4 OLIN
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TABLE A-4 (Continued)

CANDIDATE DIRECT WASTE TREATMENT TECHNOLOGIES

OU-1 SEDIMENT
OLIN MCINTOSH SITE
MCINTOSH, ALABAMA

L _ B
Applicable To
Metals O ics Description Additional Data Reqnlrements.
VEDA Solar X An array of sun-tracking mirrors concentrate (Same as above)
and reflect the sun’s radiant energy to a
windowed reactor vessel to destroy
hazardous organic wastes.
Eyrolvsis
Infrared X Uses silicon carbide clements to generate Thermal destruction technologies
thermal radiation beyond the red end of the | generally do not require treatability
visible spectrum. testing. However, parameters such as
heat value, chlorine content, metal content
and destruction efficiency may be
required.
Pyrolysis X Destruction of organic material in the (Samc as above)
absence of oxygen at a high temperature.
AOSTRA Taciuk X Separates and recovers hydrocarbon from (Same as above)
soil or inert solids.
Pyro-Disintegrator™ X X Wastes are dewatered as an electric current (Same as above)
is passed through a waste/flocculent mixture
during pressure filtration. Residual solids s
enter an electric furnace where organics are g
destroyed and inorganic constituents are 3a
encapsulated. 1 g
Page 5 of 14 G N
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TABLE A-4 (Continued)

CANDIDATE DIRECT WASTE TREATMENT TECHNOLOGIES

OU-1 SEDIMENT
OLIN MCINTOSH SITE

MCINTOSH, ALABAMA
”F: — ——_____ —
Applicable To
Metals Organics Description Additional Data Requirements

Electric Melter Furnace X X A high-temperature, non-flame furnace used (Same as above)
for the production of glass from liquid or
solid fecds with the addition of silicates.

Flasme Arc Torch

Plasma Torch X Functions by contacting the waste feed with (Samc as above)

a gas which has been energized into its
plasma state by an electrical discharge.

Pyroplasma X A plasma arc torch that operates at (Samec as above)
extremely high temperatures.

Plasma Centrifugal X Uses a plasma torch to melt solids, destroy Thermal destruction technologies
contaminants and produce a vitrified residue | generally do not require treatability
using a o-foot-diameter reactor tub. testing. However, parameters such as

heat value, chlorine content, metal content
and destruction efficiency may be
required.

Al-Chem Detoxifier X Use electrically generated plasma to gasify (Same as above)

90B449C-5/449CTM.TA4 OLIN

and pyrolyze wastes where the plasma zone
occurs at a submerged oil-water interface.

Page 7 of 14
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TABLE A-4 (Continued)

CANDIDATE DIRECT WASTE TREATMENT TECHNOLOGIES

OU-1 SEDIMENT
OLIN MCINTOSH SITE
MCINTOSH, ALABAMA

pr— .

FI

R

Applicable To

Metals Organics

— —

Description

Additional Data Requirements

APEG-PLUS™

Reduction/Oxidati
Reduction/Oxidation

Electrolytic Oxidation

Chemical Hydrolysis

90B449C-5/449CTM.TA4 OLIN

X

Same as above, plus the use of specifically
potassium hydroxide and dimethyl sulfoxide
to aid dehalogenation. Slurry is transferred
to centrifuge to recover/recycle reagents.

Process is employed to destroy hazardous
components or convert the hazardous
components to less hazardous forms by
raising the oxidation state of one reactant
and lowering that of another.

Cathodes and oxides are immersed in a tank
containing a waste to be oxidized. Metals
will plate on the cathodes when an electric
current is imposed.

Process of breaking a bond in a molecule so
that it will go into ionic solution by the
addition of chemicals, by irradiation or
biologically. The cloven molecule can be
further treated by other means to reduce
toxicity.

Page 9 of 14

(Samec as above)

(Same as above)

(Same as above)

Bench-scale or pilot-scale treatability
testing would probably be required.
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TABLE A-4 (Continued)

CANDIDATE DIRECT WASTE TREATMENT TECHNOLOGIES

OU-1 SEDIMENT
OLIN MCINTOSH SITE
MCINTOSH, ALABAMA

Metals

Anplicable To

Organics

To— e

Description

Additional Data Requirements

Chelation

Chelation

Physical Treatment
Physical E .
Soil Washing/Flushing

Supercritical Fluid Extraction

90B449C-5/449CTM.TA4 OLIN

A chelating molecule is used to form ligands
with metal ions and make it usable to form
ionic saits which can precipitate. Used to
keep metals in solution and to aid in
dissolution for subsequent transport and
removal.

Process extracts contaminants from sludge or
soil matrices using a liquid medium as the
washing fluid. The washing fluid may be
composed of water, organic solvents,

water /chelating agents, water /surfactants,
acids or bases, depending on the
contaminant to be removed.

At certain temperature and pressure, fluids
reach their critical point, beyond which their
solvent properties are greatly enhanced.
Carbon dioxide is used to extract hazardous
organics from aqueous streams.

Page 10 of 14

(Same as above)

(Same as above)

Bench-scale or pilot-scale treatability
testing would probably be required.
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TABLE A-4 (Continued)

CANDIDATE DIRECT WASTE TREATMENT TECHNOLOGIES

OU-1 SEDIMENT
OLIN MCINTOSH SITE
MCINTOSH, ALABAMA

e

Description

Additional Data Requirements

LEEP*™ (Low Energy Extraction
Procedure)

Heavy Media Separation

Centrifugation

Aergtion

Acration

Mechanical Acration/Extraction

90B449C-5/449CTM.TA4 OLIN

Designed to remove organics from
contaminated soil and sediment. Process
produces decontaminated solid and water
effluents and concentrates the contaminants
in a small-volume solvent stream that can
either be recycled or incinerated.

Process for separating two solid materials
which have significantly different absolute
densities. Solids arc placed in a fluid with a
specific gravity so that the lighter solid floats
while the heavier sinks.

Process in which the components of a fluid
mixture are separated mechanically based on
their relative density by rapidly rotating the
fluid mixture within a rigid vessel.

Process involves the use of a vibratory
screening and acration system. Soil is
passed over a series of screens with
countercurrent air to promote volatilization.
Entails contacting clean air with the
contaminated soils in order to transfer the
volatile organics from the soil into the air
stream for further treatment.

Page 11 of 14

(Same as above)

(Same as above)

(Same as above)

(Same as above)

Bench-scale or pilot-scale treatability
testing would probably be required.
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TABLE A-4 (Continued)

CANDIDATE DIRECT WASTE TREATMENT TECHNOLOGIES

OU-1 SEDIMENT
OLIN MCINTOSH SITE

MCINTOSH, ALABAMA
Applicable To )
Metals Organics Description Additional Data Requirements
Low Temperature Thermal \Y The design processes contaminated soils (Same as above)
Stripping through a pug mill or rotary drum system
equipped with heat transfer surface.
Generally used to remove volatile organics
with a Henry’s Law constant of at least 0.003
atm - m*/mole from soils or similar solids.
Sedi ion /Flotati
Froth Flotation X Process scours contaminants from the (Same as above)
surface of sand and larger particles and also
concentrates the clay/silt fraction thereby
reducing volume for further trcatment.
Froth Flotation and Solvent X Same as above with the addition of a (Same as above)
Extraction mixture of polar and nonpolar solvents in
three, countercurrent mixing stages designed
to minimize the loss of solvent. 9
Biological Treatment
\crobic Bacterial E
Acrobic Respiration X Organic molecules are oxidized to carbon Bench-scale treatability testing would —
monoxide and water and other end products | probably be required. Pilot-scale S
using molecular oxygen as the terminal treatability testing may be performed as %
clectron acceptor. an extension of bench-scale studics.
Composting X Storage of highly biodegradable and Bench-scale treatability testing would
structurally firm material with a small probably be required. Pilot-scale
percentage of biodegradable waste. treatability testing may be performed as
an extension of bench-scale studies.

90B449C-5/449CTM.TA4 OLIN
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TABLE A-4 (Continued)

CANDIDATE DIRECT WASTE TREATMENT TECHNOLOGIES

OU-1 SEDIMENT
OLIN MCINTOSH SITE
MCINTOSH, ALABAMA

m—

Applicable To
Metals Organics

—

Description

Additional Data Requirements

Slurry-Phase (also has anaerobic
bacterial application)

Solid-Phase

Gas-Permeable Membranes

Toxigon™

A bic Bacterial
Anacrobic Respiration

90B449C-5/449CTM.TA4 OLIN

In Hlves the treatment of contaminated soil
or sludge in a large mobile bioreactor which
maintains intimate mixing and contact of
micro-organisms with the hazardous
compounds.

Process that treats soils in an above grade
system using conventional soil management
practices to enhance the microbial
degradation of contaminants.

Provide bacterial cultures with a support
base as well as a means of acquiring oxygen
required for survival.

Designed to enhance the degradation of
specific contaminants and to accelerate
remediation using an emulsifier, a natural
blend and a series of dehydrated microbes.

Process achieves the reduction of organic
matter, in an oxygen-free environment, to
methane and carbon dioxide using facultative
and obligate anacrobes.

Page 13 of 14

(Same as above)

(Same as above)

(Same as above)

(Same as above)

(Same as above)
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TABLE A-4 (Continued)

CANDIDATE DIRECT WASTE TREATMENT TECHNOLOGIES

OU-1 SEDIMENT
OLIN MCINTOSH SITE

MCINTOSH, ALABAMA
Applicable To |
Metal Organics Description Additional Data Requirements
digal
Alga SORB® X The process is based on an algae species Bench-scale treatability testing would
that has a very large number of bonding sites | probably be required. Pilot-scale
for heavy metals that differ in affinity and treatability testing may be performed as
specificity. an extension of bench-scale studies.
Mycological
White-Rot Fungus X The lignin degrading white-rot fungus has (Same as above)
been found to degrade a broad spectrum of
organopollutants including chlorinated,
aliphatic, aromatic-heterocyclic compounds.
X = Technology is applicable to indicated chemical group
NV = Only applicable to non-volatile fraction of chemical group
V = Only applicable to volatile fraction of chemical group g
Pag¢ 14 of 14 IS 4
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TABLE A-§

CANDIDATE PROCESS WATER TREATMENT TECHNOLOGIES

OLIN MCINTOSH SITE

sjuelnNsuo)
epAjD-piempoom

MCINTOSH, ALABAMA
— " —
Metals Organics Description Additional Data Requirements
Thermal Treatment
All previous direct waste thermal Thermal destruction technologies
treatment technologics previously generally do not require treatability
listed are applicable testing. However, prameters such as heat
value, chlorine content, metal content and
destruction efficiency may be required.
Chemics! Treatment
Reduction/Oxidaii
Ozonation X X A chemical oxidation process appropriate for | Bench-scale or pilot-scale treatability
aqueous strcams which contain less than 1 testing would probably be required.
percent oxidizable compounds.
Oxidation by Hypochlorite X X Process consists of adding sodium or calcium (Same as above)
hypochlorite to oxidize organic wastes.
Oxidation by Hydrogen Peroxide X X Based on the addition of hydrogen peroxide, (Same as above)
an excellent oxidizing agent, to oxidize
organic compounds.
Ion Exchange X Process is usually based on the use of (Same as above)
specifically formulated resins having an
"exchangeable® ion bound to the resin with a
"weak ionic” band.
Ultraviolet Photolysis X A process that destroys or detoxifies {Same as above)
hazardous chemicals in aqueous solutions
utilizing UV irradiation.
Page 1 of 6
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TABLE A-5 (Continued)

CANDIDATE PROCESS WATER TREATMENT TECHNOLOGIES

OLIN MCINTOSH SITE
MCINTOSH, ALABAMA

g —

;1

Applicable To

Metals

Organics

Description

Additional Data Requirements

Qsmosis

Reverse Osmosis

EL lighysi
Electrodialysis

Physical Treatmept
deration
Air Stripping

Steam Stripping

90B449C-5/449CTM.TAS OLIN

X

X

Application of high pressure will cause flow
of solvent across a semipermeable
membrane from a more dilute concentration
to a more concentrated state thereby
reducing the volume of organic and

inorganic contaminants for further treatment.

Concentrates or separates ionic species by
passing a water solution through alternately
placed cation-permeable and anion-
pcrmeable membranes.

A mass transfer process in which volatile
contaminants in water or soils are
evaporated into the air.

A continuous fractional distillation process
carried out in a packed or tray tower that

evaporates volatile organics from aqueous

wastes.

Page 3 of 6

Bench-scale or pilot-scale treatability
testing would probably be required.

(Same as above)

Technology can commonly be evaluated
without treatability testing,

(Same as above)
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TABLE A-S (Continued)

CANDIDATE PROCESS WATER TREATMENT TECHNOLOGIES

OLIN MCINTOSH SITE
MCINTOSH, ALABAMA

Metals

Applicable To

Organics

Description

Additional Data Requirements

Sedi o /Flotat

Sedimentation

Flocculation

Dissolved Air Flotation
(pressurized)

or
Induced Air Flotation (at
atmospheric pressure)

Filirat

Filtration

Micellar-Enhanced Ultrafiltration

90B449C-5/449CTM.TAS OLIN

A gravity settling process which allows
heavier solids to collect at the bottom of a
containment vessel resulting in its scparation
from the suspending fluid.

Used to enhance sedimentation or
centrifugation. Flocculants adhere readily to
suspended solids and with each other so that
the resultant particles are too large to
remain in suspension,

Process whereby suspended particles or
mixed liquids can be removed from an
aqueous waste stream by saturation with air.
As air comes out of solution, microbubbles
form which can readily absorb to particles
enhancing their flotation characteristics.

A process of separating and removing
suspended solids from a liquid by passing the
liquid through a porous medium.

The addition of surfactants to wastewaters
enhance ultrafiltration and is applicable to
wastewater containing lower molecular
weight (<300 m.w.) organics and heavy
metals.

Page 4 of 6

Bench-scale or pilot-scale treatability
testing would probably be required.

Bench-scale or pilot-scale treatability
testing would probably be required.

{Same as above)

Bench-scale or pilot-scale treatability
testing would gencrally not be required.

(Same as above)
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TABLE A-5 (Continued)

CANDIDATE PROCESS WATER TREATMENT TECHNOLOGIES
OLIN MCINTOSH SITE

MCINTOSH, ALABAMA
L — — —— ]
Applicable To
Metals Organics Description Additional Data Requirements

Granular Media Filtration X X Uses gravity to remove solids from a fluid by (Same as above)

passage through a bed of granular material.
Membrane Permegtion
Emulsion Liquid Membrane X Process concentrates contaminants into a Bench-scale or pilot-scale treatability
Separation reduced-volume product stream for disposal | testing would probably be required.

or recycling. Current research is focusing on
the treatment of wastcwaters containing low
conceutrations of phenols.

Composite Membranes X Technology utilities composite semi- (Same as above)
permeable membranes that are more
permeable to organics than to water.

Distillati
Distillation X X Process of evaporation followed by (Same as above)

condensation whereby separation of volatile

materials can be optionized by controlling

the evaporation stage temperature and g

pressure and the condense temperature.
Pt 10 :
All direct waste biological Bench-scale treatability testing would g
treatment technologics previously probably be required. Pilot-scale a
listed apply to an aqueous matrix treatability testing may be performed as b
with the exception of composting an extension of bench scale studies.
and solid-phase. ;

Page 5 of 6 S8 i 4 4.
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TABLE A-5 (Continued)

CANDIDATE PROCESS WATER TREATMENT TECHNOLOGIES

OLIN MCINTOSH SITE

MCINTOSH, ALABAMA
—_—— — e ————T——
Applicable To
Metals Organics Description Additional Data Requirements

Acrobic B al

Activated Sludge X Breaks down organic contaminants in (Same as above)
aqueous waste streams through the activity
of aerobic microorganisms which metabolize
biodegradable organics.

Rotating Biological Contactor X Process consists of primary treatment for Bench-scale treatability testing would
solids removal followed by the contactors probably be required. Pilot-scale
where the waste strcam comes into contact treatability testing may be performed as
with the microbial film and the atmosphere. | an extension of bench scale studies.

A bic B ial

Heavy Metal Removal X Spore form of bacteria has the ability to (Same as above)
remove heavy metals from contaminated
wastewaters. Removal mechanisms include
adsorption, bioaccumulation, metal reduction
and conversion to insoluble metal sulfides.

<%

90B449C-5/449CTM.TAS OLIN

Technology is applicable to indicated chemical group
Only applicable to volatile fraction of chemical group

Page 6 of 6
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APPENDIX B

SUMMARY OF PHASE III PRELIMINARY DATA




8cP110
8cP110
8CP110
8CP110
BCP110
8CP110

BCP114
BCP114
8cPi1s
8cP114
BCP114
BCP114

BCP132
BCP132
BCP132

BCP1320UP
BCP1320UP -
8cP132o0up

BCP204
BCP204
BCP204
BCP204

8ce210
8CP210
BCP210
BCP210

BCP216
BCP216

Preliminary Data

CcPC Plant - Volatiles

Parameter

2-BUTANONE

ACETONE

BEMZENE

CARBON DISULFIDE
CHLOROBENZENE
METHYLENE CHLORIDE

2-BUTANONE
ACETONE

CARBON DISULFIDE
CHLOROBENZENE
CHLOROFORM
METHYLENE CHLORIDE

2-BUTANONE

ACETONE
CHLOROBENZENE
CHLOROFORM
METHYLENE CHLORIDE
TETRACHLOROE THENE

2-BUTANONE
ACETONE
METHYLENE CHLORIDE

2-BUTANONE
ACETONE
METHYLENE CHLORIDE

2-BUTANONE

ACETONE

CHLOROFORM
METHYLENE CHLORIDE

2-BUTANONE

ACETONE

CHLOROFORM
METHRYLENE CHLORIDE

2-BUTANONE
ACETONE

Reported
Conc.
(UG/KG)

64
238
34
r
540 D
11 BJ

r
784
19

74
10 8J

b J
198
400 D
SJ
10 8J
14

6 8
198
%8

784
10 84
8 8J

8 84
1% 8
2J
158

8 8J
12 B
84
38

78J
128

o!

(0.8

Oepth
(FEET)

2-4

8-10
8-10
8-10
8-10
8-10
8-10

12-14
12-14
12-14
12-14
12-14
12-14

30-32
30-32
30-32

30-32
30-32
30-32

8-10
8-10
8-10
8-10

14-16
14-16

[ a2N

&



---------------

8CP220
BCP220
8CP220
ecpP220

Qualifiers

Preliminary Data

CPC Plant - Volatiles

Parameter

METHYLENE CHLORIDE

2-BUTANONE

ACETONE

CARBON DISULFIDE
METHYLENE CHLORIDE

Reported
Conc.
(UG/KG)

11 8J

78
784
r

9w

Cd

Depth
(FEET)

18-20
18-20
18-20
18-20

B8 - Compound found in both the associsted blank and the sample.

J - Estimated quantity.

D - Compound identified in ditluted sample analysis.

Note: Only detected compounds are listed.



Sample 1D

BCP104
BCP104
BCP104
BCP104

BCP110
BCP110
BCP110
BCP110
BCP110
BCP110

BCP114
BCP114
BCP114
BCP114
BCP114
BCP114

BCP132
8CP132
8CP132

BCP1320UP

BCP204
BCP204

BCP210

8CP216

BCP220

Preliminary Oata

CcPC Plant - Semivolatiles

1,2,4,5- TETRACHLOROBENZENE
1,2,4-TRICHLOROBENZENE

BIS(2-ETHYLHEXYL)PHTHALATE

HEXACHLOROBENZENE

1,2,4,5- TETRACHLOROBENZENE
1,2,4-TRICHLOROBENZENE
1,2-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,4-D1CHLOROBENZENE
HEXACHLOROBENZENE

1,2,4,5-TETRACHLOROBENZENE
1,2,4-TRICHLOROBENZENE
1,2-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
HEXACHLOROBENZENE

“.2,°,5-TETRACHLOROBENZENE
BIS(2-ETHYLHEXYL)PHTHALATE
HEXACHLOROBENZENE

HEXACHLOROBENZENE

BIS(2-ETHYLHEXYL JPHTHALATE
HEXACHLOROBENZENE

ALL ANALYTES QUALIFIED AS U

BIS(2-ETHYLHEXYL )PHTHALATE

ALL ANALYTES QUALIFIED AS U

Reported
Conc.
(UG/KG)

740

1300
S4 8J
200 J

750000 0
700000 D
30000
2500 J

24000
75000

9900 D
8500 0
3500 0
220 4
2200
8000 O

55 4
38 By
1500

300 J

ST
130 4

37 8

Depth
(FEET)

12-14
12-14
12-14
12-14
12-14
12-14

30-32
30-32
30-32

30-32

14-16

18-20

N

N



preliminary Dats

CPC Plant - Semivolatiles

Qualifiers

B - Compound found in both the associated blank and the sample.

G
)

Estimated quantity.
D - Compound identified in diluted sample enalysis.
U - Analyzed for but not detected.

Note: Only detected compounds are listed.



8CP110
8CP110
BCP110
Bcr110
8cP110
BCP110
BCP110
eceP110

BCP114
BCP114
BCP114

BCP132

BCP132DUP

BCP204

BCP210

BCP216

BCP220

Preliminary Data

CPC Plant - Pesticides/PCBs

Parameter (UG/KG) (UG/XG)

ALPHA-BHC 17.0

BETA-BHC 2.4 P

&,4'-DDD 17.0 P 41.0U

&,4'-DDE 7.2°P 4.0V

4,44-007 51.0p 41.0U

ALPHA-BHC 2.1 uy 120.0

BETA-BHC 16.0 P 2.0V

DELTA-BHC 120.0 PE 2.0 U

ENDOSULFAN | 2.8 217.0u
. GAMMA-BKC 73.0 PE 21.0U

ALPHA-BHC 31.0

DELTA-BHC 5.6

GAMMA -BHC 3.1

ALL ANALYTES QUALIFIED AS U

ALL ANALYTES QUALIFIED AS U

ALL ANALYTES QUALIFIED AS U

ALL ANALYTES QUALIFIED AS U

ALL ANALYTES QUALIFIED AS U

ALL ANALYTES QUALIFIED AS U

CFEET)

8-10
8-10
8-10
8-10
8-10
8-10
8-10
8-10

12-14
12-14
12-14

30-32

30-32

14-16

18-20

o
4
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Preliminary Data

CPC Plant - Pesticides/PCBs

Qualifiers
D - Compound identified in diluted sample analysis.

€ - This flag identifies compounds whose concentrations exceed the calibration range of
the GC/MS instrument for that specific anslysis.

U - Analyzed for but not detected.

P - Target analyte has greater than 25X difference for detected
concentrations between the two GC columns.

X - Value from one coluwn did not agree within a factor of
two With the value from the other column.

Y - Saturated peaks are present in the srea of the target analyte
on one or both of the columns. A non-detect for this analyte may
be erroneous.

Z - The analyte was not detected at a high dilution factor.

Note: Compounds qualified as U in both the original end diluted analyses are not reported.



n?

Preliminary Oets

CPC Plant - Metals

Reported
Sample Id Parameter Conc. Detection Qualifier Depth

(HG/KG) Limit (MG/KG) (FEET)
BCP104 ANT I MORY 6.40 v 2-6
BCP104 ARSENIC 3.50 2-4
8CP104 BERYLLIUM 79 8 2-4
BCP104 CADMIUM 1.90 2-4
BCP104 CHROMIUM 45.60 2-4
8cP104 COPPER 10.50 2-4
8CP104 CYANIDE 1.30 v 2-4
BCP104 LEAD 13.80 N* 2-4
BCP104 MERCURY .13 U 2-4
BCP104 NICKEL 3.50 v 2-4
BCP104 SELENIUM .92 UN 2-4
BCP104 SILVER 7.50 N 2-4
BCP104 THALLIUM .39 U 2-4
BCP104 ZINC 24.30 * 2-4
BCP110 ANT IMONY 6.00 u 8-10
BCP110 ARSENIC 2.72 H 8-10
B8CP110 BERYLLIUM .Nn 8 8-10
8CP110 CADMIUM .72 u 8-10
8CP110 CHROMIUM 23.40 8-10
8CP110 COPPER 9.70 8-10
BCP110 CYANIDE 1.20 u 8-10
BCP110 LEAD 9.70 N* 8-10
8CP110 MERCURY .12 U 8-10
BCP110 NICKEL 3.30 v 8-10
BCP110 SELENIUN .87 UN 8-10
8CP110 SILVER 5.20 N 8-10
BCP110 THALL TUM .37 u 8-10
BCP110 ZINC 19.30 . 8-10
8CP114 ANT IMONY 9.40 8 12-14
BCP114 ARSENIC .89 u 12-14
8cPii4 BERYLLIUM .13 8 12-14
BCP114 CADMIUM .70 U 12-14
BCP114 CHROMIUM 46.10 12-14
BCP114 COPPER 2.70 8 12-14
BCP114 CYANIDE 1.20 u 12-14
BCP1146 LEAD 3.40 : N* 12-14
BCP114 MERCURY .12 i} 12-14
8CP114 NICKEL 3.20 v 12-14
8cP114 SELENIUM .84 UN 12-1
BCP114 SILVER .72 UN 12-14
BCP114 THALLIUM .36 u 12-14
BCP114 ZINC 6.80 * 12-14

8CP132 ANT IMONY 14.80 30-32



Sample Id

8cP132
acPi32
8crPi32
BCP132
8CP132
BCP132
8cP132
BCP132
8CP132
BCP132
BCP132
8CP132
8CP132

BCP1320UP
BCP132DUP
BCP1320UP
scpi32oup
8CP1320UP
BCP1320UP
BCP1320UP
8cp1320up
BCP1320UP
BCP1320UP
8CP1320UP
BCP1320UP
BCP132DULP
BCP132DUP

BCP204
B8CP204
8CP204
BCP204
8CP204
8CP204
8CP204
8CP204
8CP204
8CP204
BCP204
BCP204
8CP204
8CP204

8cP210
8CP210
BCP210

Parameter

ARSENIC
BERYLLIUM
CADMIUM
CHROMIUM
COPPER
CYANIDE
LEAD
MERCURY
MICKEL
SELENIUM
SILVER
THALL 1UM
ZINC

ANTINONY
ARSENIC
BERYLLIUM
CADMIUM
CHROMIUM
COPPER
CYANIDE
LEAD
MERCURY
NICKEL
SELENTIM
SILVER
THALLIUM
ZINC

ANTIMONY
ARSENIC
BERYLLILM
CADMIUM
CHROMIUM
COPPER
CYANIDE
LEAD
MERCURY
NICKEL
SELENIUM
SILVER
THALLIUM
ZiINC

ANTIMONY
ARSENIC
BERYLLIUM

Preliminary Data

CPC Plant - Metals

Reported
Conc.
(MG/KG)

$.60

2.90

Wi

.63

5.80

33.10
5.20

9.50

Detection
Limit (MG/KG)

1.10

1
2.90
.75
.65
.32

-1
2.90

.65
.32

.80

1.40

27
3.60
.96
.8
)

5.80
.88

Qualifier Depth

(FEET)

30-32
30-32
30-32
30-32
30-32
30-32
30-32
30-32
30-32
30-32
30-32
30-32
30-32

30-32
30-32
30-32
30-32

30-32
30-32
30-32
30-32
30-32
30-32
30-32
30-32
30-32

2-4
2-4

2-4
2-4

2-4
2-4

2-4
2-4

2-4

8-10

8-10
8-10



Sample 1id

..........

8CcP210
8cpP210
8CP210
Bcr210
8cp210
8CP210
8cr210
8cp210
8CP210
8CcP210
8CP210

BCP216
BCP216
8CP216
BCP216
BCP216
8cP216
BCP216
8cP216
8CP216
BCP216
8CP216
BCP216
8CP216
BCP216

BCP220
BCP220
BCP220
8cr220
BCP220
BCP220
8CP220
BCP220
scr220
BCP220
8ce220
BCP220
8cp220
BCP220

Parameter

CADMIUM
CHROMIUM
COPPER
CYANIDE
LEAD
MERCURY
NICKEL
SELENIUM
SILVER
THALLIUM
2INC

ANT [ MONY
ARSENIC
BERYLLIUM
CADMIUM
CHROMIUM
COPPER
CYANIDE
LEAD
MERCURY
NICKEL
SELENIUM
SILVER
THALLIUM
ZINC

ANTIMONY
ARSENIC
BERYLLIUM
CADMIUM
CHROMIUM
COPPER
CYANIDE
LEAD
MERCURY
NICKEL
SELENIUM
SILVER
THALLIUM
ZINC

Preliminary Data

CPC Plant - Netsls

Reported
Conc.
(NG/KG)

8.90
3.60

12.50

17.40

45.60

8.50

Detection
Limit (MG/KG)

5.50

1.00
.21
2.70
.7

3

Qualifier Depth

DESSCCI‘C-

GCEECC!‘COUCHCC

(FEET)

8-10
8-10
8-10
8-10
8-10
8-10
8-10
8-10
8-10
8-10
8-10

14-16
14-16
146-16
14-16
14-16
14-16
14-16
14-16
14-16
14-16
14-16
14-16
14-16
14-16

18-20
18-20
18-20
18-20
18-20
18-20
18-20
18-20
18-20
18-20
18-20
18-20
18-20
18-20

Lo
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Prel iminary Data S d

CPC Plant - Metals

Qualifiers

v

Analyzed for but not detected.

Reported value less than the Contract Required Detection Limit but greater
than or equal to the Instrument Detection Limit.

Estimated quantity.
Spiked sample recovery not within control (imits.
Value determined by Method of Standard Additions (MSA)

Post digestion spike for Furnace AA out of control limits; sample absorbance
{ess than 50X of spike sbsorbance.

buplicate sample analysis not within control timits.



Preliminary Data

0ld Plant Landfill Drainage Ditch - Volatiles

Reported
Sample Id Parameter Conc.

(UG/KG)
8LD101 2~BUTANONE 148
BLD101Y ACETONE 178
BLD101 METHYLENE CHLORIDE 418
8LD110 2-BUTANONE 14 B
BLD110 ACETONE 198
8L0110 METHYLENE CHLORIDE 60 8
Qualifiers

(@)

Depth
(FEET)

1-10
1-10
1-10

B - Compound found in both the associated blank and the sample. )

J - Estimated quantity.
D - Compound identified in diluted sample analysis.

Note: Only detected compounds are |isted.

4=
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Preliminary Dats

old Plant Landfill Drainage Ditch - Semivolatiles

Reported
Sample 1D Parameter Conc. Depth
(UG/KG) CFEET)
BLD101 HEXACHLOROBENZENE 5600 D 0-1
8LD110 HEXACHLOROBENZENE 2700 1-10

Qualifiers

B - Compound found in both the associated blank and the sample.
J - Estimated quantity,

D - Compound identified in diluted sample anslysis.

Note: Only detected compounds are listed.

(@ o}
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Preliminary Data

otd Plant Landfill Drainage Ditch - Pesticides/PCBs

Sample Id Parameter (UG/KG) (UG/KG) CFEET)
8LD101 ALL ANALYTES QUALIFIED AS U 0-1
BLD110 4,4 -DDE 5.1 -
8LD110 BETA-BHC 2.4 1
Qualifiers

D - Compound identified {n diluted sample analysis.

€ - This flag identifies compounds whose concentrations exceed the cslibration range of
the GC/MS instrument for that specific snalysis.

U - Analyzed for but not detected.

P - Target analyte has greater than 25X difference for detected
concentrations between the two GC columns.

X - Value from one column did not agree within a factor of
two with the value from the other colimn.

Y - Saturated peaks are present in the area of the target analyte
on one or both of the colums. A non-detect for this analyte may
be erroneous.

Z - The analyte was not detected at a high dilution factor.

Note: Compounds qualified as U in both the original and diluted snalyses are not reported.

£
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Sample 1d

8LD101
8LD101
8LD101
8LD101
8LD101
BLD101
8LD101
BLD101
BLD10Y
8L0101
8LD101
BLD101
8LD101
8LD101Y

BLD110
8LD110
BLD110
8LD110
BLD110
BLD110
BLD110
BLD110
8LD110
BLD110
8L0110
8LO110
BLD110
8LD110

Qualifiers

v

B - Reported value less than the Contract Required Detection Limit but greater

Preliminary Data

old Plant Landfill Drainage Ditch - Metals

Parameter

ANT IMONY
ARSENIC
BERYLLIUM
CADMIUM
CHROMIUM
COPPER
CYANIDE
LEAD
MERCURY
NICKEL
SELENIUM
SILVER
THALL TUM
ZINC

ANTIMONY
ARSENIC
BERYLLIUM
CADMIUM
CHROMIUM
COPPER
CYANIDE
LEAD
MERCURY
NICKEL
SELENIUM
SILVER
THALLTUM
ZINC

Reported
Conc.
(MG/KG)

1.40
26.80
6.50

9.80
.95

97.00

26.00

Analyzed for but not detected.

Detection
Limit (MG/KG)

.............

1.40

3.60
.95
.82
41

.71

1.20

3.30

.86

37

than or equal to the Instrument Detection Limit.

J - Estimated quantity.

N - Spiked sample recovery not within control limits.

W - Post digestion spike for Furnace AA out of control limits;

less then 50X of spike sbsorbence.

* - puplicate sample snalysis not within control limits.

cC®eoec

EC®
[

QESSC

[~ BN 2N J

Qualifier Depth
(FEET)

[~ -]
v OO
- oh mh b b b b ol b wh ah b b b

OOOOOO?OOOOO

- e ol oh ad b ad oh b b b b b b
]

-‘-n..-.-a.n-.-.-..-n.a-.-

D0 000000000 OCO

sample absorbance



8sL107
8sL107
8SL107
8sL107

8sL212
gsL212
8sL212
8sL212
BSL212

BSL312
8sL312
8sL312
8sL312
BsL312
8sL312

Qualifiers

Preliminary Data

Sanitary Landfill - Volatiles

..........................

2-BUTANONE

ACETONE
CHLOROBENZENE
METHYLENE CHLORIDE

2-BUTANONE
ACETONE

CARSON DISULFIDE
CHLOROBENZENE
METHYLENE CHLORIDE

2-BUTANONE

ACETONE

CARBON DISULFIDE
CHLOROBENZENE
ETHYLBENZENE
METHYLENE CKLORIDE

Reported
Conc.
(UG/KG)

188

598
100

38

1200 8J
1100 J
870 J
$700

1300 BY

(62
&

Depth
(FEET)

0-12
0-12
0-12
0-12
0-12

8 - Compound found in both the associated blank and the sample.

J - Estimated quantity.

Note: Only detected compounds are listed.
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Preliminary Dats

Senitary Landfill - Semivolatiles

Reported
Sample 10 Parameter Conc. Oepth

(UG/KG) (FEET)
8sL107 1.2,4,5-TETRACHLOROBENZENE 2900 0-7
BSL107 1,2,4-TRICHLOROBENZENE 430 0-7
8sL107 1,3-DICHLOROBENZENE 1000 0-7
BSL107 1,4-DICHLOROBENZENE 670 0-7
BSL107 BENZOCA)ANTHRACENE 56 J 0-7
BSL107 BENZO(A)PYRENE 439 0-7
851107 BENZO(B ) FLUORANTHENE 8 0-7
BSL107 SENZO(K)FLUORANTHENE 58 4 0-7
B8SL107 B1S(2-ETHYLHEXYL)PHTHALATE 770 0-7
BSL107 CHRYSENE 65 J 0-7
BSL107 FLUORANTHENE 120 4 0-7
BSL107 HEXACHLOROBENZENE 44000 O 0-7
BSL107 PHENANTHRENE 93 4 0-7
8SL107 PYRENE 130 J 0-7
BsL212 1,2,4,5-TETRACHLOROBENZENE 610 0-12
8sL212 1,2,64-TRICHLOROBENZENE 560 0-12
BSL212 1,3-DICHLOROBENZERE 370 J 6-12
BstL212 1,4-01CHLOROBENZENE 1200 0-12
BsL212 ACENAPHTHENE 56 J 0-12
BSL212 BIS(2-ETHYLHEXYL YPHTHALATE 150 J 0-12
8sL212 FLUORENE 41 0-12
BSL212 " NEXACHLOROBENZENE 9500 0 0-12
BsL212 PHENANTHRENE 160 J 0-12
BSL312 1,2,4,5-TETRACHLOROBENZENE 6600 0-12
BSL312 1,2,6-TRICHLOROBENZENE 7400 0-12
BSL312 1,2-DICHLOROBENZENE 2400 0-12
BSL312 1,3-DICHLOROBENZENE 400 J 0-12
BSL312 1,4-D1CHLOROBENZENE 1800 0-12
BSL312 2-METHYLNAPHTRALENE 230 J 0-12
BSL312 ACENAPHTHENE ™0 J 0-12
BSL312 ANTHRACENE 880 § 0-12
8sL312 BENZO(A)ANTHRACENE 1100 § 0-12
BSL312 BENZO(A)PYRENE 740 J 0-12
BSL312 BENZO(B ) FLUORANTHENE 810 J 0-12
8sL312 BENZO(G, K, 1 )PERYLENE 450 J 0-12
BSL312 BENZ0O(X ) FLUORANTHENE 1000 J 0-12
8sL312 CARBAZOLE 550 J 0-12
BSL312 CHRYSENE 1300 J 0-12
BSL312 D 1BENZOFURAN 450 4 0-12
8sL312 FLUORANTHENE 4000 0-12
BSL312 FLUORENE 900 J 0-12
BSL312 HEXACHLOROBENZENE 26000 © 0-12
8sL312 INDENO(1,2,3-CD)PYRENE 430 J 0-12
BSL312 - NAPHTHALENE 690 J 0-12
BSL312 PHENANTHRENE 4600 0-12

BSL312 PYRENE 3100 0-12




Preliminary Data

Senitary Landfill - Semivolatiles

Quatifiers

B8 - Compound found in both the sssocisted blank and the sample.
J - Estimated qpantity.

0 - Compound identified in diluted sample snalysis.

Note: Only detected compounds sre {isted.

4
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Preliminary Data

Sanitary Landfill - Pesticides/PCBs

Reported Diluted

Conc. Conc. Depth
Sample 1d Parameter (UG/KG) (UG/KG) CFEET)
BSL107 AROCLOR - 1254 140.0 400.0 U 0-7
8sL212 &,4'-DDE 8.8¢ 41.0u 0-12
BSL212 ENDRIN ALDEHYDE 6.7 41,0V 0-12
BSL212 GAMMA - CHLORDANE 3.6 21,0V 0-12
BSL312 AROCLOR - 1248 540.0 p
BSL312 AROCLOR - 1254 470.0 P

Qualifiers
0 - Compound identified in diluted sample analysis.

E - This flag identifies compounds whose concentrations exceed the calibration range of the
GC/MS instrument for that specific analysis.

U - Analyzed for but not detected.

P - Target analyte has greater than 25X difference for detected
concentrations between the two GC columns.

X - Value from one column did not agree within a factor of
two with the value from the other column.

Y - Saturated peaks are present in the srea of the target snalyte
on one or both of the colums. A non-detect for this analyte may
be erroneous.

1 - The analyte was not detected at 8 high dilution factor.

Note: Compounds qualified as U fn both the original snd diluted snalyses are not reported.



Sample Id

8sL107
BSL107
8sL107
BSL107
8st107
asL107
BSL107
BSL107
8sL107
BSL107
BSL107
8sL107
BSL107
8SL107

BsL212
gst212
BsL212
8SL212
BsL212
8sL212
BSL212
BSL212
8sL212
8sL212
BsL212
BSL212
8sL212
851212

8SL312
8sL312
BSL312
BSL312
BsL312
esL312
BSL312
BSL312
8sL312
BSL312
BSL312
8stL312
BsL312
BSL312

Preliminary Data

Sanitary Landfill - Metals

Parameter

ANTIMONY
ARSENIC
BERYLLIUM
CADNIUM
CHROMIUM
COPPER
CYANIDE
LEAD
MERCURY
NICKEL
SELENTUM
SILVER
THALLIUM
ZINC

ANT IMONY
ARSENIC
BERYLLIUM
CADMIUM
CHROMIUM
COPPER
CYANIDE
LEAD
MERCURY
NICKEL
SELENIUM
SILVER
THALLIUM
ZINC

ANT IMORY
ARSENIC
BERYLLIUM
CADMIUM
CHROMIUM
COPPER
CYANIDE
LEAD
MERCURY
NICKEL
SELENTUM
SILVER
THALL IUM
ZINC

Reported
Conc.
{(NG/KG)

7.20
2.80
45

21.30
7.20

16.20
7.80

2.20

30.50

3.30
&7

23.30
14.50

12.50

10.60
4.20

£5.90

4.10
36.40
17.10
62.50

27.10
7.40

$4.70

Detection
Limit (MG/XG)

1.20

5.70

1.20

6.10

Qualifier Depth
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0-12
0-12
0-12
0-12
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0-12
0-12
0-12
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Preliminary Data -

Sanitary Lendfill - Metals

Qualifiers
U - Analyzed for but not detected.

B - Reported value less than the Contract Required Detection Limit but greater
than or equal to the Instrument Detection Limit.

J - Estimated quantity.
N - Spiked sample recovery not within control limits.

W - Post digestion spike for Furnace AA out of control limits; sample sbsorbance
tess than 50X of spike absorbance.

* - Duplicate sample analysis not within control limits.



.............

BOP121
aoP121
sori2y
sopi21
80P121
BoP121

BOP128
8OP128
BoP128
BoP128
BoP128
8oP128

BOP140
BOP140
BOP140
BOP140

BOP148
BOP148
BOP148
BOP148
BOP148
B80OP148

BOP208
80P208
BOP208
80P208
80P208

BOP219
BOP219
BOP219
BOP21%
BOP219
BOP219

Preliminary Data

Old Plant Landfill - Volatiles

Parameter

2-BUTANONE
CHLOROBENZENE
METHYLENE CHLORIDE

BENZENE

CARBON DISULFIDE
CHLOROBENZENE
CHLOROFORM
METHYLENE CHLORIDE
TETRACHLOROETHEME

2-BUTANONE

ACETONE

BENZENE

CARBON DISULFIDE
CHLOROBENZENE
METHYLENE CHLORIDE

2-BUTANONE

ACETONE
CHLOROBENZENE
METHYLENE CHLORIDE

2-BUTANONE

ACETONE

BENZENE

CARBON DISULFIDE
CHLOROBENZENE
METHYLENE CHLORIDE

2-BUTANONE

ACETONE
CHLOROBENZENE
CHLOROFORM
METHYLENE CHLORIDE

2-BUTANONE

ACETONE

BENZENE
CHLOROBENZENE
CHLOROFORM
METHYLENE CHLORIDE

Reported
Conc.
(UG/KG)

1700 8
6300
950 BJ

2400
1200 BJ

60000 O
370 J
2600 8
200 J

1300 8J
650 BJ
3300
1600
7300
1200 8J

2000 BJ
940 4

32000
1300 8J

1100 84
480 J
2300
400 J
36000 0
810 8J

16 8
38
4J
9J
98

42
380 BD
®J

54
%8

...........

12-21
12-21
12-21
12-21
12-21
12-21

26-28
26-28
26-28
26-28
26-28
26-28

38-40
38-40
38-40
38-40

46-48
46-48

46-48
L6-48

2-8
2-8

2-8
2-8

18-19
18-19
18-19
18-19
18-19
18-19



.............

BOP221
sor221
BoP221
B8OP221
8oP221
8oP221
BOP221

BOP230
BOP230
80P230

80P240
80P240
BOP240
BOP240
80P240

80P2400UP
BOP2400UP
BOP2400UP

8OP2400UP

80P2400UP

BOP305
80P305
B8OP305
80P305
80P305

BOP325
BOP325
80P325
BOP325
B0P325

BOP340
80P340
80P340
80P340

Preliminary Data

Old Plant Lendfill - Volatiles

Parameter

2-BUTANONE

ACETONE

SENZENE

CARBON OISULFIDE
CHLOROBENZENE
CHLOROFORM
METHYLENE CHLORIDE

2-BUTANONE
ACETONE
METHYLENE CHLORIDE

2-BUTANONE

ACETONE
CHLOROBENZENE
CHLOROFORM
METNYLENE CHLORIDE

2-BUTANONE

ACETONE
CHLOROBENZENE
CHLOROFORM
METHYLENE CHLORIDE

2-BUTANONE

ACETONE

CARBON DISULFIDE
CHLOROBENZENE
METHYLENE CHLORIDE

2-BUTANONE

ACETONE
CHLOROBENZENE
CHLOROFORM
METHYLENE CHLORIDE

2-BUTANONE

ACETONE

CHLOROFORM
METHYLENE CHLORIDE

Reported
Conc. Depth
(UG/KG) (FEET)

288 20-21
410 60 20-21
S1 20-21
10J 20-21
120 20-21
160 20-21
2t 8 20-21
12 28-30
12 28-30
48 8 28-30
6 J 38-40
68 8 38-40
19 38-40
33 38-40
28 38-40
& d 38-40
418 38-40
r 38-40
3 38-40
148 38-40
168 4-5
69 8 4-5
14 4-5
57 4-5
S8 B 4-5
78 26-25
6 BJ 24-25
T4 24-25
4 J 26-25
10 8J 24-35
1J 38-40
15 38-40
& 38-40
M8 38-40



BOPLO6

BOP4L06
BOP4LOS
BOP4L06

BOP420
80P420
BOP420
80P420
80P420

80P422
BOP422
BOP422
80P422
BOP422
80P4L22

BOP440
BOP440
80P440

Qualifiers

Preliminary Data

5

old Plant Landfill - Volatiles

2-BUTANONE
ACETONE
METHYLENE CNLORIDE

2-BUTANONE
ACETONE

CARBON DISULFIDE
CHLOROBENZENE
METHYLENE CHLORIDE

2-BUTANONE

ACETONE

CARBON DISULFIDE
CHLOROBENZENE
METHYLENE CKLORIOE

1,1, 1-TRICHLOROETHANE
2-BUTANONE

ACETONE

CARBON DISULFIDE
CHLOROBENZENE
METHYLEME CHLORIDE

2-BUTANONE
ACETONE
METKYLENE CHLORIDE

Reported
Conc. Depth
(UG/KG) (FEET)

secvocmscs essewe conee

84 40-42
17 40-42
756 40-42

570 J 46
370 4 4-6
140 J 4-6
9700 4-6
1000 84 46
1100 8J 18-20
990 J 18-20
3300 18-20
1800 18-20
3400 8 18-20
530 J 20-22
1700 BJ 20-22
2700 J 20-22
1500 J 20-22
46000 20-22
2200 BJ 20-22
S 8J 38-40
8 BJ 38-40
178 38-40

8 - Cdrpomd found in both the associated blank and the sample.

J - Estimated quantity.

D - Compound identified in diluted sample snalysis.

Note: Only detected compounds are listed.
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8orP219
BOP219

80p221

B80P230
BOP230

Preliminary Data

old Plent Landfill - Semivolatiles

© Parameter

..............................

1,2,4,5- TETRACHLOROBENZENE
1,2,4- TRICHLOROBENZENE
1,2-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,4-D1CHLOROBENZENE
HEXACHLOROBENZENE

1,2,4,5-TETRACHLOROBENZENE
1,2,4-TRICHLOROBENZENE
1,2-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,4-D1CHLOROBENZENE
HEXACHLOROBENZENE

PHENOL

1,2-DICHLOROBENZENE
1,4-DICHLOROBENZENE

" 1,2,4,5- TETRACHLOROBENZENE

1,2,4-TRICHLOROBENZENE
1,2-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
HEXACHLOROBENZENE

1,2,4,5- TETRACHLOROBENZENE
1,2,4-TR1CHLOROBENZENE
1,2-DICHLOROBENZENE
1,3-01CHLOROBENZENE
1,4-DICHLOROBENZENE
HEXACHLOROBEMZENE

1,2,4,5- TETRACHLOROBENZENE
HEXACHLOROBENZENE

B1S(2-ETHYLHEXYL )PHTHALATE
PHENOL

- ALL ANALYTES QUALIFICED AS U

BIS(2-ETHYLHEXYL)PHTHALATE
PHENOL

Reported

Conc. Depth
(UG/KG) (FEET)
260 J 10-12
750 10-12
2900 10-12
160 J 10-12
2700 10-12
19000 O 10-12
30000 12-24
30000 12-21
120000 D 12-21
7100 12-21
120000 0 12-21
140000 0 12-21
3100 J 12-21
1800 26-28
2200 26-28
4100 O 38-40
4600 D 38-40
7500 0 38-40
150 J4 38-40
15000 O 38-40
1200 38-40
670 46-48
70 46-48
6400 D 46-48
280 J 46-48
8500 D &6-48
260 J 46-48
150 J 2-8
13000 O 2-8
51 8 18-19
2900 18-19
20-21
43 8J 28-30
5200 28-30




BOP240

80P2400UP

80P305
80P305
BOP305
BOP305
BOP305
80P305

BOP325

BOP340

BOP342

BOP4L0S
BOP4L0S
BOP40O6
BOP4LOS
80P406
BOP4LO6
BOPLOS
BOP406
BOP406
BOP40S
BOP4LOS

BOP420
80P420
80P420
BOP420
BOP420
80P420
BOP420
BOP420

BOP422
80P422
BOP422

Preliminary Dats

Old Plant Landfill - Semivolatiles

Parsmeter

S1S(2-ETHYLHEXYL )PHTHALATE

" ALL ANALYTES QUALIFIED AS U

1,2,4,5-TETRACHLOROBENZENE
1,2,4-TRICHLOROBENZENE
1,2-D1CHLOROBENZENE
1,3-0ICHLOROBENZENE
1,4-DICNLOROBENZENE
HEXACHLOROBENZENE

ALL ANALYTES QUALIFIED AS U

ALL ANALYTES QUALIFIED AS U

ALL ANALYTES QUALIFIED AS U

1,2,4,5-TETRACHLOROBENZENE
1,2,4-TRICHLOROBENZENE
1,2-DICHLOROBENZENE
1,3-D1CHLOROBENZENE

- 1,4-DICHLOROBENZENE

BIS(2-ETHYLHEXYL)PHTHALATE
FLUORANTNENE
HEXACHLOROBENZENE
NAPHTHALENE

PHENANTHREKE

PYRENE

1,2,4,5- TETRACHLOROBENZENE
1,2,4-TRICHLOROBENZENE
1,2-01CHLOROBENZENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
2-CHLOROPHENOL
NEXACHLOROBENZENE

PHENOL

1,2,4,5- TETRACHLOROBENZENE
1,2,4-YRICHLOROBENZENE
1,2-DI1CHLOROBENZENE

Reported
Conc.
(UG/KG)

65 8J

16000
20000
110000 O
6600
120000 D
110000 D

32000
6400
2100 J
1900 J

17000
1500 J4

420 J
170000 O
2600 J
410 J
440 J

220 J
704
57000 0
5000
74000 O
440 J
400 J
3700

800 J
1600 J
130000 0

Depth
CFEET)

38-40

24-25

38-40

40-42

4-6

18-20
18-20
18-20
18-20
18-20
18-20
18-20
18-20

20-22
20-22
20-22



Preliminary Data

old Plant Landfill - Semivolatiles

Reported
Sample 1D Parameter Conc,

(UG/XG)
BOP422 1,3-DICHLOROBENZENE 11000
BOP422 1,4-DICHLOROBENZENE 150000 0
BoPL22 HEXACHLOROBENZENE 880 J
BOP4LLD BIS(2-ETHYLNEXYL )PHTNALATE 81 84
BOP44O PHENOL 11000 D

Qualifiers

B - Compound found in both the associated blank end the sample.
J - Estimated q‘umtlty.

0 - Compound identified in diluted sample snalysis.

Note: Only detected compounds are listed.




8oP121
8oP121
BoP121
BOP121
BOP121
BOP121
80P121
soPi21

BOP128

8OP140
BOP140
80OP140
BOP140
BOP140
80P 140
80P140
BOP140
BOP140
8OP140

BOP148
80P148
8OP148
BOP148
BOP148
BOP148
BOP148

BOP208
80P208
§0P208

BOP208
80P208
80P208

BOP219
BOP219

Preliminary Data

e

old Plant Landfill - Pesticides/PCBs

Parameter

------------------------------

ALPHA-BHC
BETA-BHC
DELTA-BKC
ENDOSULFAN [

4,4°-DDD
4,4°-DOE
4,4'-DOT
ALPHA-BHC
BETA-BHC
DELTA-BHC
ENDOSULFAN 11
GAMMA - CHLORDANE

ALL ANALYTES QUALIFIED AS U

4,4°-DDE

" ALDRIN

ALPHA-BHC
BETA-BHC
DELTA-BHC
DIELDRIN

GAMMA -BHC
GAMMA - CHLORDANE
HEPTACHLOR
METHOXYCHLOR

4,4'-DDE
ALPHA-BHC
BETA-BHC
DELTA-BHC
GAMMA - BHC
GAMMA - CHLORDANE
HEPTACHLOR

4,4*-DDE
4,4'-00T
ALPHA-BHC
BETA-BHC

. DELTA-BHC

ENDOSULFAN 11
GAMMA-BHC

ALPHA-BHC
GAMMA-BHC

Reported
Conc.
(UG/KG)

22.0
e.0°F
2.4 P
53¢

$4.0 PD
97.0 PO
70.0 0
650.0 PEYD
540.0 FED
170.0 PYD
54.0 PO
33.0 p0

52.0 PE
7.0°p
120.0 PE
62.0 PE

3.0
6.3°p
38.0 PE
18.0p
6.5P

40.0

15.0°p
80.0 €
i7.0p
5.5
13.0°
2.7TP
2.5 P

3.0
S.0p
2.2 w
240.0 E
95.0 E
5.5
202.0 PE

22.0
9.2pP

Diluted
Conc.
(UG/XG)

430.0 W
430.0 W
430.0 W
680.0 PD
220.0 w
220.0 U2
430.0 W
220.0 W

59.0P
18.0U
270.0
7.0p
180y
34.0U
& .09
18.0U
18.0v
180.0 U

40.0 v
67.0

210U
21.0v
21.0v
2i.ov
21.0 U

42.0 W
42.0 W
860.0 ED
230.0 0

22.0 w
42.0 w
120.0 0

(oW

Depth
(FEET)

10-12
10-12
10-12
10-12

12-21
12-21
12-21
12-21
12-21
12-21
12-21
12-21

26-28

38-40
38-40
38-40
38-40
38-40
38-40
38-40
38-40
38-40
38-40

46-48
46-48
46-48
4648

46-48
46-48

2-8
2-8
2-8
2-8
2-8
2-8
2-8

18-19
18-19



...............

BoP221
BoP221
8op221

BOP230
80P230
80P230

BOP240

BOP2400UP

80P305
BOP305
BOP305
80P305
BOP305
BOP305
80P305
BOP305
BOP305
BOP305
80P305
BOP305

8OP325

80P340

80P342

BOP4LO6

B0P406
BOP4LO6
80P406
80P406
80P4L06
BOP4LOS

Preliminary Data

01
(& o

otld Plant Landfill - Pesticides/PCBs

Parameter

------------------------------

ALPHA-BHC
BETA-BHC

© GANMA-SNC

ALPHA-BHC
BETA-BHC
GAMMA - CHLORDANE

ALL ANALYTES QUALIFIED AS U
ALL ANALYTES QUALIFIED AS U

4,4'-00D

4,4'-DDE
ALPHA-BNC
BETA-BHC
DELTA-BHC
ENDOSULFAN 1
ENDOSULFAN SULFATE
ENDRIN ALDENYDE
GAMMA-BHC
GAMMA - CHLORDANE

. MEPTACHLOR

METHOXYCHLOR

ALL ANALYTES QUALIFIED AS U

ALL ANALYTES QUALIFIED AS U

ALL ANALYTES QUALIFIED AS U

4,4*-DOE
ALPKA-BHC
ALPHA-CHLORDANE
AROCLOR - 1260
BETA-BHC
DELTA-BHC
GAMMA-BHC
GAMMA- CHLORDANE

4,41-007

Reported
Conc.
(UG/XG)

............

25.0Y
7.0pP
9.3 p

23 P
2.6
2.8 p

90.0 PE
100.0 E
89.0 PY
51.0 pY
235.0p
2.0 ¢
31.0p
99.0 PE
10.0 PY
2%.0p
23.0
LM.or

3.0°p
37.0 PEY
16.0 P
390.0 P
1.9 Uy
1.9 Uy
1.9 vy
12.0p

5.8pP

Dituted
Conc.
(UG/XG)

86.0 PO
100.0 D
150.0 0

67.0 PO

34.00

28.0 PO

370w

37.0 w

9.0 w

69.0 PO

28.0 PO
190.0 w

42.0 PO
98.0 PXD
36.0 PO
940.0
19.0 W
19.0 w
19.0 w
19.0 w

44.0 W

Depth
(FEET)

20-21
20-21
20-21

28-30
28-30
28-30

38-40

38-40

E#hhbfhhbb&b
VIV WAt At AW N

24-25

38-40

40-42

4-6
4-6

&-6
4-6
4-6
&-6

18-20



Preliminary Data

old Plent Landfill - Pesticides/PCBs

Reported Diluted

Conc. Conc. Depth
Sample Id Parameter (UG/KG) (UG/KG) (FEET)
BOP420 ALPHA-BHC 190.0 PEY 520.0 €D 18-20
BOP420 BETA-BHC 88.0 E 83.0 pD 18-20
80P420 DELTA-BKC 88.0 PE 75.00 18-20
80P420 DIELDRIN 6.0P 4.0 Ww 18-20
BOP420 GAMMA -BHC 100.0 PEY 110.0 0 18-20
BOP420 GAMMA - CHLORDANE 48 ¢ 830w 18-20
BOPA20 HEPTACHLOR 2.3 PEY Z.0w 18-20
BOP422 4,4'-DDE 5.0 42.0 W 20-22
BOP422 ALPHA-BHC 180.0 PEY 670.0 ED 20-22
BOP422 . ALPRA-CHLORDANE 2.6 2.0 w 20-22
BOP422 BETA-BHC 97.0 E 100.0 PO 20-22
BOP422 DELTA-BHC 100.0 EY 93.0 PO 20-22
BOP422 DIELDRIN s.1p 42.0 W 20-22
BOP422 GAMMA -BHC 110.0 PEY 140.0 PO 20-22
BOP422 GAMMA - CHLORDAKE 49 P 22.0 w 20-22
BOP440 ALPHA-BHC 10.0 P 38-40
BOP4L4LD BETA-BNC 3.57° 38-40
80P4&40 GAMMA -BHC 2.0 38-40

Quatifiers
D - Compound identified in diluted sample anslysis.

€ - This flag identifies compounds whose concentrations exceed the calibration range of the
GC/NS instrument for that specific snalysis.

U - Analyzed for but not detected.

P - Target analyte has greater than 25X difference for detected
concentrations between the two GC columns.

X - Value from one colum did not sgree within a factor of
two with the value from the other column.

Y - Saturated peaks are present in the ares of the target analyte
on one or both of the colums. A non-detect for this snalyte may
be erroneous.

2 - The analyte was not detected at a high dilution factor.

Note: Compounds qualified as U in both the originat and diluted snalyses are not reported.



Sample Id

8oP112
BOP112
BoP112
BoP112
8oP112
soP112
BOP112
BOP112
BOP112
BOP112
sor112
BOP112
BOP112
goP112

BOP121
sop121
sop121
BoP121
Bop12t
80P121
8OP121
BOP121
BoP121
80P121
80P121
BoP121
BoP121
80P121

8oP128
80P128
BOP128
8oP128
BOP128
BOP128
80P128
80P128
BOP128
BOP128
sop128
80P128
BOP128
BOP128

BOP140

Preliminary Data

0Oid Plant Landfill - Metsls

Parameter

ANTIMONY
ARSENIC
BERYLLIUM
CADNIUM
CHROMIUM
COPPER
CYANIDE
LEAD
MERCURY
NICKEL
SELENIUM
SILVER
THALLIUM
ZINC

ANT INONY
ARSENIC
BERYLLIUM
CADMIUM
CHROMIUM
COPPER
CYANIDE
LEAD
MERCURY
N1CKEL
SELENIUM
SILVER
THALLIUM
ZINC

ANT IMONY
ARSENIC
BERYLLIUM
CADMIUM
CHROMIUM
COPPER
CYANIDE
LEAD
MERCURY
NICKEL
SELENIUM
SILVER
THALLIUM
ZINC

ANTIMONY

Reported
Conc.
(MG/KG)

2.90
76

31.60
8.30

8.30

7.90

40.30

6.50

3.00
.58

16.00
6.90

9.40

28.40

Detection
Limit (MG/KG)

.87
.75
.37

5.90

1.20

&5
3.3
.86
2T
.37

5.00

Qualifier

*EEE”

Cﬂgg

€

* C o™

mcg;c

Depth
(FEET)

10-12
10-12
10-12
10-12
10-12
10-12
10-12
10-12
10-12
10-12
10-12
10-12
10-12
10-12

12-21
12-21
12-21
12-21
12-21
12-21
12-21
12-21
12-21
12-21
12-21
12-21
12-21
12-21

26-28
26-28
26-28
26-28
26-28
26-28
26-28
26-28
26-28
26-28
26-28
26-28
26-28
26-28

38-40

£
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Sample Id

BOP140
BOP140
BOP140
80P140
80P140
BOP140
BOP140
BOP140
8OP140
80P 140
BOP140
BOP140
80P140

8oP148
BOP148
BOP148
BOP1438
BOP148
80P148
BOP148
80P148
BOP148
8OP148
BOP148
80P148
BOP148
80P148

80P208
80P208
80P208
80P208
80P208
80P208
80P208
80P208
BOP208
80P208
80P208
80P208
80P208
80OP208

80P219
80P219
80P219

Preliminary Data

old Plant Landfill - Metals

Parameter

ARSENIC
BERYLLIUM
CADMIUM
CHROMIUM
COPPER
CYANIDE
LEAD
MERCURY
NICKEL
SELENTUM
SILVER
THALLIUM
ZINC

ANTIMONY
ARSENIC
BERYLLIUM
CADMIUM
CHROMIUM
COPPER
CYANIDE
LEAD
MERCURY
NICKEL
SELENIUM
SILVER
THALLIUM
ZINC

ANTIMONY
ARSENIC
BERYLLIUM
CADMIUM
CHROMIUMN
COPPER
CYANIOE
LEAD
MERCURY
MICKEL
SELENIUM
SILVER
THALLIUM
ZINC

ANTTMONY
ARSENIC
BERYLLIUM

Reported
Conc.
(MG/XG)

.40
9.50

1.00

5

wn

3233888383838

“2“-‘-‘-‘-‘
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.
w
w
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» O
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-
o
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Detection
Limit (MG/XG)

.............

N
.04
.60

1.00

.21
2.80
73
.62

5.90
.90
.05

S1
.51
1.20

.24
3.20
.85
.73
.36

Qualifier Depth
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38-40
38-40
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Preliminary Data

old Plant Landfill - Metals

Reported
Sanple 1d Parameter Conc. Detection Quatifier Depth
(NG/XG) Limit (MG/KG) CFEET)
B8OP219 CADMIUM .73 v 18-19
soP219 CHROMIUM 15.90 NE 18-19
BOP219 COPPER 5.70 8 18-19
80P219 CYANIDE 1.30 u 18-19
8OP219 LEAD 8.90 . 18-19
8oP219 MERCURY .13 v 18-19
soP219 N1CKEL 3.40 v 18-1¢9
80P219 SELENIUM .88 UN 18-1¢
80P219 SILVER 76 UN 18-19
BOP219 THALLIUM .38 v 18-19
8op219 ZINC 20.90 E 18-19
sop221 ANT IMONY 6.10 W 20-21
BOP221 ARSENIC .93 U 20-21
sor221 BERYLLIUM .35 B 20-21
BOP221 CADMIUM 84 8 20-21
8op221 CHROMIUM 34.00 NE 20-21
sop221 COPPER 6.40 20-21
BoP221 CYANIDE 4.20 20-21
BOP221 LEAD 1.30 u* 20-21
BOP221 MERCURY .62 20-21
sop221 KICKEL 3.30 v 20-21
BOP221 SELENTUN .88 UWN 20-21
gor221 SILVER . W 20-21
BoP221 THALLIUM .38 U 20-21
sopr221 ZINC 20.10 E 20-21
80P230 ANTIMONY 5.00 UN 28-30
BOP230 ARSENIC .76 UN 28-30
BOP230 BERYLLIUM .04 u 28-30
BOP230 CADMIUM .60 v 28-30
sop230 CHROMIUM 2.60 NE 28-30
BOP230 COPPER .90 8 28-30
80P230 CYARIDE 1.00 u 28-30
BOP230 LEAD 45 8* 28-30
80P230 MERCURY .10 1] 28-30
80P230 NICKEL 2.7 v 28-30
80P230 SELENIUM .7 U 28-30
BOP230 SILVER .62 U 28-30
BOP230 THALLIUM .3 U 28-30
80P230 ZINC 2.70 BE 28-30
80P240 ANT 1MONY 6.10 UN 38-40
BOP240 ARSENIC .93 UN 38-40
80P240 BERYLLIUM .05 v 38-40
8OP240 CADMTUM .73 u 38-40
BOP240 CHROMIUM .97 BNE 38-40

!



BOP2400UP
80P2400UP
BOP240DUP
BOP240DUP
80P2400UP
BOP2400UP
BOP24L00UP
80P2400UP
BOP2400UP
B8OP2400UP
BOP240DUP
80P2400UP
80P2400ULP
BOP2400UP

80P305
80P305
BOP305
80P305
B80P305
80P305
BOP305
80P305
B0OP305
BOP305
BOP305
BOP305
80P305
80P305

80P325
80P325
BOP325
80P325
80P325
BOP325
80P325

Preliminary Data

Old Plant Landfill - Metals

COPPER
CYANIOE
LEAD
MERCURY
NICKEL
SELENIUM
SILVER
THALLIUM
ZINC

ANTIMONY
ARSENIC
BERYLLIUM
CADMIUM
CHROMIUM
COPPER
CYANIDE
LEAD
MERCURY
WICKEL
SELENIUM
SILVER
THALLIUM
ZINC

ANTIMONY
ARSENIC
BERYLLIUM
CADMIUM
CHROMIUM
COPPER
CYANIDE
LEAD
MERCURY
NICKEL
SELENIUM
SILVER
THALLIUM
ZINC

ANT IMONY
ARSENIC
BERYLLIWM
CADMIUM
CHROMIUM
COPPER
CYANIDE

Reported
Conc.
(MG/KG)

..........

6.00
.92
.05

1.10
.52
1.20
.25
.12
3.3
.87

37
4.00

Detection
Limit (MG/KG)

Qualifier Oepth

gcigccqccgccgs

ECISg mcsgu EC %Cﬂgi
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38-40
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38-40
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38-40
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Sanple Id

80P325
80P325
BOP325
80P325
80P325
80P325
80P325

BOP340
80P340
BOP340
80P340
BOP340
80P340
80P340
BOP340
80P340
80P340
80P340
80P340
B80P340
80P340

BOP342
80P342
BOP342
80P342
B0OP342
80P342
BOP342
80P342
BOP342
80P342
BOP342
BOP342
80P342
BOP342

80P406
BOPLOD6
BOP406
80P4L06
BOP406
80P406
BOP406
80P406
BOPLO6

Preliminary Data

oOld Plant Landfill - Metals

Parameter

MERCURY
NICKEL
SELENIUM
SILVER
THALLIUM
ZINC

ANTIMONY
ARSENIC
BERYLLIUM
CADMIUM
CHROMIUM
COPPER
CYANIDE
LEAD
MERCURY
NICKEL
SELENIUM
SILVER
THALLIUM
ZINC

ANTIMONY
ARSENIC
BERYLLIUM
CADMIUM
CHROMIUM
COPPER
CYANIDE
LEAD
MERCURY
NICKEL
SELENTUM
SILVER
THALLIUM
ZINC

ANTIMONY
ARSENIC
SERYLLIUM
CADMIUM
CHROMIUM
COPPER
CYANIDE
LEAD
MERCURY

Reported
Conc.
(MG/KG)

..........

8.30
13
3.50

10.90
56

.5
31.40
77.10

1.30
7.20
406.00

Detection
Limit (MG/KG)

.............

Qualifier

......

CsE

MCEECC QCQ:

Depth
(FEET)

24-25
26-25
24-25
24-25
24-25
24-25
24-25

38-40
38-40
38-40
38-40
38-40
38-40
38-40
38-40
38-40
38-40
38-40
38-40
38-40
38-40

40-42
40-42
40-62
40-42
&0-42
40-42
40-42
40-462
40-42
40-42
40-42
40-42
40-42
40-42

4-6
-6

-6
-6

4-6
4-6



80P420
BOP420
80P420
BOP420
BOP420
80P420
BOP420
80P420
80P420
80P420
80P420
80P4L20
80P420
BOP420

BOP422
BOPA22
BOP4L22
BOP422
BOP422
8OP422
BOP422
BOP422
BOP422
80P4L22
BOPL22
80P4L22
BOPA22
80P422

BOPL4LO
80P440
BOPL40
BOP440

BOP440
80P440
BOP4L4O
80P44L0
BOPL4LO
80P4L40

Preliminary Data

old plant Landfill - Metals

NICKEL
SELENIUM
SILVER
THALLTUM
ZINC

ANT IMONY
ARSENIC
BERYLLIUM
CADMIUM
CHROMIUM
COPPER
CYANIDE
LEAD
MERCURY
NICKEL
SELENTUM
SILVER
THALLIUM
ZINC

ANT IMONY
ARSENIC
BERYLLIUM
CADMIUM
CHROMIUM
COPPER
CYANIDE
LEAD
MERCURY
WICKEL
SELENIUM
SILVER
THALLIUM
pal o

ANT IMONY
ARSENIC
BERYLLIUM
CADMIUM
CHROMIUM
COPPER
CYANIDE
LEAD
MERCURY
NICKEL
SELENIUM

Reported
Conc.
(MG/KG)

6.40
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N
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125.00
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4.9
.05

.55
1.10
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.68

.13
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.92

Detection
Limit (MG/XG)

Qualifier Depth
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Preliminary Data

5 K
old Plant Landfill - Metals >
Reported
Sample 1d Parameter Conc. Detection Qualifier Depth
(HG/KG) Limit (MG/KG) (FEET)
80P440 SILVER N, i 38-40
B8OP4L4L0 THALLIUM .39 ] 38-40
BOP44LO ZIKC 3.10 BE 38-40
Qualifiers
U - Analyzed for but no detected.
B - Reported vatue less than the Contract Required Detection Limit but greater
than of equal to the Instrument Detection Limit.
£ - Reported value estimated because of the presence of an impurity.
J -~ Estimated quantity.
N - Spiked sample recovery not within control limits.

Post digestion spike for Furnace AA out of control limits; sample absorbance
{ess than 50X of spike sbsorbence.

Duplicate sample analysis not within control limits.



...............

SCOD 154
$CO0154
SCO0154
SCO0154

$COD155
$CO0155
SCOD155
$C00155
$COD155

SCOD 155DUP
$C00 1550UP
SCo01550UP
SCOD1550UP
$COD1550UP

SC0D156
SCOoD156
SCaD156
S$COD156

SCoD157
S$Co0157
SCO0157
SCo0157

SCoD158
$CoD158
SC00158
$CO0158
$C00158

Qualifiers

Preliminary Data

Wastewater Ditch - Volatiles

Parameter
ACETONE
BENZENE
CHLOROBENZENE

METFYILENE CHLORIDE

ACETONE

BENZENE

CARBON DISULFIDE
CHLOROBENZENE
METHYLENE CHLORIDE

ACETONE

BENZEKE

CARBON DISULFIDE
CHLOROBENZ2ENE
METHYLENE CHLORIDE

ACETONE

BENZENE
CHLOROBENZENE
METHYLENE CHLCCIDE

ACETONE

CARBON DISULFIDE
CHLOROBENZENE
METHYLENE CHLORIDE

2-BUTANONE

ACETONE

BENZENE
CHLOROBENZENE
METHYLENE CHLORIODE

Reported
Conc.
(UG/XG)

160
150
1000
S0

18

16
110
16

38

12
110
18

44
340
56

13

19
21

1
190
50

8 - Compound found in both the associated blank and the

J - Estimated quantity.

Note: Only detected compounds are listed.

84

sample.

Depth
(FEET)

6-7
6-7

9-10
9-10
9-1¢
9-10

10-11
10-1
10-11
10-11
10-11

£

Ch



